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© N-( Amino) AlkyM -pyrrolidine, 1-piperidine and 1-homopiperidtnecarboxamides (and thiocarboxamides) with sulphur 
linked substitution in the 2, 3 or 4-position. 

(g) pyrrolidine, piperidine and homopiperidine- 
carboxamide and thiocarboxamide compounds of the for- 
mula: 



< CH 2?n 




1„2 



C-H-A-NR'R 

wherein X is -S-, -S(0)- or -S(0) 2 -; A is a loweralkalene chain 
and A 1 and A 2 are alkalene chains when p and d are one; R, 
R 1 and R 2 are hydrogen, loweralkyl. phenyl cycloalkyl or 

N phenylalkyl and R 1 and R 2 may form a heterocyclic residue 

^ with the adjacent nitrogen atom; Q is a selected aromatic 
radical, and the pharmaceutical^ acceptable acid addition 

(0 salts are useful as cardiac antiarrhyihmia agents. 

tO Chemical intermediates, unsubstituted on pyrrolidine, 
piperidine and homopiperidine nitrogen but with the -(A 2 ) p - 
X-(A 2 )ctQ side chain are also disclosed. 

o 
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N-[ (AMINO)AIJCYL]-l-PYRROLIDINE, 1-PIPERIDINE 
AND 1-HOMOPIPERIDINECARBOXAMIDES 
(AND THIOCARBOXAMIDES ) WITH SULPHUR LINKED 
SUBSTITUTION IN THE 2 , 3 OR M-POSITION 



10 



20 



25 



The present invention relates to (amino) 
alkyl]-l-pyrrolidine, 1-piperidine and 1-homopiperidine- 
carboxamides (and thiocarboxamides ) substituted in the 2 
or 3 pyrrolidine or 2, 3 or 4-piperidine and homopiperidine 
positions with radicals having thio, sulphinyl or sulphonyl 
containing linkages, their acid addition salts and hydrates, 
pharmaceutical methods and compositions associated therewith, 
and novel intermediates. The carboxamides and thio- 
carboxamides are useful in controlling cardiac arrhythmias 
in animals. 



A search of the prior art did not reveal the 
antiarrhythmia agents of Formula I of the. present invention 
and the compounds are believed to be novel. 

Antiarrhythmia agents having the general formula: 

R* R 2 

1 H t „, /* 3 



Ar-B-alk^N-C-N-alk 2 -N* 

R 4 

are disclosed in EP-A-0066415 . In that application, Ar is 

selected from naphthyl, 2 , 3-dihydro-lH-inden-4 (or5) yl , 

12 

2-furanyl and phenyl; R and R are selected from hydrogen, 

loweralkyl, cycloalkyl, phenyl and substituted phenyl, and 

phenyl-loweralkyl; X ±s m oxygen or sulphur; B is thio, 

3 4 

sulphinyl or sulphonyl; R and R are selected from hydrogen. 
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3 4 

loweralkyl, phenyl and phenyl -loweralkyl , or R and R 
form a heterocyclic residue; alk 1 and alk 2 are straight 
or branched chain alkylenes (1-8 c). Pharmaceutical 
salts, are also disclosed- In all of the 'above, .phenyl may be substituted by 
5 conventional radicals. These compounds are relevant in 
that some might be regarded as open chain analogues- of the 
carboxamides of the present invention. 

The 1-unsubstituted pyrrolidines, piperidines and 
homopiperidines of Formula II, the chemical intermediates 
10of the present invention which have the same 2, 3 or 4 
~ positioned radicals containing thio, sulphinyl or sulphonyl 
linkages as those in Formula I were not found in a 
literature search and are believed to be novel. 

The preparation of certain starting materials 
15 employed in making the novel chemical intermediates of 

Formula II has been reported by Kostyanovsky, R. G., et ,al. 
in Tetrahedron 20, 39-45 (197 1 *) who prepared the L-form 
of l-tosyl-2-cosyloxymethylpiperidine from L-prolinole 
with p-toluenesulphonyl chloride in pyridine. 

2D 

I I t s ci CTL 

k N .AcHaOH > ^ 



I 

H 



CHbOTs 

I 

Ts 



25 Similarly, (r) ( +) -l-tosyl-2-tosyloxymethylpiperidine was 
prepared by Aketa, K. , et a^. in rhPm. Pharm. Bull 2k(H) 
621-631 (1976) from r( +)-2-hydroxymethyl-l-tosylpiperidine 
and tosyl chloride in pyridine. 

Methods of preparing the starting hexahydro-lH-azepin- 

30 3-O1 and 4-ols, the equivalent of 3 and H-hydroxyhomo- 
piperidines which are precursors to the homopiperidine 
compounds of the invention have been disclosed in 
the prior art (CA 64, 17567a and CA 53, 8l60g respectively) 



30 




0160436 

3 

The present invention is concerned with novel 
1-pyrrolidinyl, 1-piperidinyl and 1-homopiperidinyl 
carboxamides (and thiocarboxamides) having the following 
structure: 

( A i) p -X-(A 2 ) d -<2 

R 

Y^C-N-A-NR 3 ^ 2 

Formula I 

wherein: 

n is zero, one or two; 
10 y represents oxygen or sulphur; 

each of A, A 1 and A 2 independently represents 
straight or branched chain alkylene having 1 to 8 
carbon atoms and each of p and d independently is 
zero or one with the proviso that when the 
15 -(A 1 ) -X-(A 2 ) d -Q radical is in the 2-position, p is 

at least one; 

X represents -S-, -S(O)- or -S(0) 2 «; 

each of R, R 1 and R 2 independently represents 
hydrogen, loweralkyl (1-8 carbons), phenyl, cycloalkyl 
20 (1 - 9 carbons) or phenylalkyl (7-14 carbons) , or R 
and R 2 taken together with the adjacent nitrogen 
atom form a heterocyclic residue which is:- 

a) 1 -pyrrol id ino, 

b) 1-piperidino, 
2 ^ c) 4-morpholino, 

d) 1-piperazino, 

e) a heterocycle of a) to d) substituted by a 
methyl, ethyl, phenyl or phenyl loweralkyl, 

f) 2 ,6-(loweralkyl) 2 -piperidino, 

g) 4-hydroxy-4-phenylpiperidino, 

h) 4-cyano-^-phenylpiperidino, or 

i) 4-phenyl-l,2 ,3, 6-tetrahydropyridino; 
represents : 

1) 1 or 2-naphthyl, 

2) 2,3-dihydro-lH-inden-4-yl or 2,^-dihydro- 
lH-inden-5-yl, 



35 
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3) biphenyl, 

4) phenyl 



5) 




wherein R 3 represents fluorine, chlorine, bromine 
iodine, loweralkyl (1-8 carbons), loweralkoxy (1-8 carbons), 
trifluoromethyl, hydroxy, cyano or nitro; R* represents 
hydrogen, fluorine, chlorine, bromine, iodine, methyl, 
ethyl, isopropyl, methoxy, ethoxy or nitro, and R s 
represents hydrogen, methyl, ethyl, methoxy, ethoxy, 
methylthio or phenyl thio, 

6) RB 

wherein R 6 represents -NR 7 R 8 , -C(0)NR 7 R 8 , 
-B-(CHB) b NR 7 R s or -B-(CHa) b OR 7 wherein B represents 
-O-, -S-, -S(0)- or -S(0) s -, b is 2 or 3 and each of 
R 7 and R 8 independently represents hydrogen, loweralkyl 
(1-8 carbons) , 

7) . ' - 
.R 9 




25 

wherein R s represents -SR 10 , -S(0)R 10 or -S(0 2 )R 10 
wherein R x ° represents loweralkyl (1-8 carbons) or. 
phenyl with the proviso that X must be -s(o) 2 -, or 
30 8) 0A 3 G 




wherein A 3 represents straight or branched chain 
35 alkylene (2-8 carbons) and G represents loweralkoxy 
(1-8 carbons) or -NR 11 !* 12 wherein each of R 11 and R 
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independently represents hydrogen, loweralkyl (1-8 
arbons) , phenyl or phenyl loweralkyl (7-14 carbons) , 

and the pharmaceutical^ acceptable acid addition 

salts and hydrates thereof . 

The invention is also concerned with novel chemical 
intermediates, a pyrrolidine, piperidine or homopiperidine 
derivative having the following structure: 



(CHg)' 



|C^j ( A i) p -X-(A 2 ) d -Q 

H Formula II 

wherein A 1 , A 2 , X, n, P, d and Q have the values assigned 
under Formula I above and the acid addition salts thereof. 

It will be understood that when n is zero, Formulae 
I and II represent 1-pyrrolidinyl compounds; when n is 
one, Formulae I and II represent 1-piperidinyl compounds 
and when n is two, Formulae I and II represent 
1-homopiperidinyl compounds . 

The invention is also concerned with the use of 
compounds of Formula I, and their salts and hydrates, in 
the manufacture of a medicament for treating arrythmias, 
and with compounds of Formula I, and their salts and 
hydrates, for use in medicine in general, but for use 
in cardiovascular, especially antiarrhythmic, medicine 
in particular. 

The invention also extends to processes for 
preparing compounds of Formulae I and II. 
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In the further definition of symbols in the formulae 
hereof and where they appear elsewhere throughout this 
specification and claims, the terms have the following 
significance: 

5 The term "loweralkyl" as used herein includes straight 

and branched chain radicals of up to eight carbons inclusive 
and is exemplified by such groups as methyl, ethyl, propyl, 
isopropyl, butyl, sec-butyl, tert -butyl, amyl, isoamyl, 
hexyl, heptyl and octyl radicals and the like. The term 
10 "loweralkoxy" has the formula "O-loweralkyl . " 

The term "cycloalkyl" as used herein includes 
primarily cyclic alkyl radicals containing 3 to 9 carbon 
atoms inclusive and includes such groups as cyclopropyl, 
cyclobutyl, cyclopentyl, cyclohexyl, methylcyclohexyl, 
15 cycloheptyl and the like. 

" The term "halogen" when referred to herein includes 
fluorine, chlorine, bromine and iodine, preferably 
fluorine, chlorine and bromine. 

The term "straight or branched chain alkalene" as 
us«d herein refers to connecting hydrocarbon groups 
represented by such as methylene (-CH2-), ethylene 
(-CHa-CHa-), propylene ( -CHa CHa CHa - ) , and the like, and by 
such as [-CH-], 1,2-propylene [-CH-CHa- or -CHa-C-], 
CH 3 CH 3 CH 3 



20 
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CH 3 

isopropylidene [-9-], or 1,3-butylene [ -CH-CH 2 -CH 2 ] and 

. , CH 3 * CH 3 

the like. 

The term "heterocyclic residue" as used herein refers 
to 1-pyrrolidinyl, 1-piperidinyl, 1-piperazinyl, 4-hydroxy- 

5 or 4-cyanopiperidin-l-yl, 4-morpholinyl or any of the 

foregoing heterocycles substituted by methyl, ethyl, phenyl, 
or phenylloweralkyl and 4-phenyl-l,2 ,3, 6-tetrahydropyridinyl . 

"Pharmaceutically acceptable acid addition salts" are 
those salts formed by the pyrrolidine, piperidine and 

10 homopiperidine carboxamides of Formula I with any acid which 
is physiologically compatible in warm-blooded animals, such 
as salts being formed by either strong or weak acids. 
Representative of suitable strong acids are hydrochloric, 
sulphuric and phosphoric acids. Representative of weak acids 

15 a " fumaric, maleic, succinic, tartaric, oxalic, citric, 
cyclohexamic and the like. 

The compounds of the present invention act to correct 
ouabain- induced and coronary-occlusion- induced cardiac 
arrhythmias in animals as described more fully hereinbelow 

20 under "Pharmacology". 

A method of treating cardiac arrhythmias in living 
animals comprises administering the 1 -pyrrolidine , 
1-piperidine and 1-homopiperidinecarboxamides of Formula I 
to a living animal body for cardiac arrhythmic effect in 

25 an effective amount to control arrhythmia as set forth 
hereinbelow under "Pharmaceutical Compositions and 
Administration" . 

It is therefore an object of the present invention to 
provide novel N-(aminoalkyl)-l-pyrrolidine, 1-piperidine 

30 and 1-homopiperidinecarboxamides and thiocarboxamides having 
ring substitution with radicals possessing thio, sulphinyl 
or sulphonyl linkage (Formula i) which have utility in 
controlling cardiac arrhythmias in living animals end 
methods of preparation therefor. 

35 Another object is to provide chemical intermediates 

the 1-unsubstituted pyrrolidines, piperidines and homo- 
piperidines having ring substitution with radicals 
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possessing thio, sulphinyl or sulphonyl linkage (Formula II) 
which are the precursors of the compounds of Formula I 
and methods of preparation therefor. 

Additional objects will become apparent to one skilled 
5 in the art and still others will, become apparent hereinafter. 

The novel corpoundsof Formula I may be obtained frcrn 
the novel chemical intermediates of Formula II by one of two 
general methods A or B, or both, with certain limitations 
10 as illustrated by chemical formulas and equations in Charts 
A and B respectively. 

Method A ( See Chart A). This process for preparation 
of the compounds of Formula I wherein R is always H and R 1 
and R 2 cannot be H comprises reacting compounds of the 
15 following a), b), and c) in sequence: 

a) a compound having the formula: 

NHa— A — NR 1 R 2 

wherein A, R 1 and R 2 are as described under Formula I, with 
20 the proviso that R 1 and R 2 are not hydrogen. 

b) an imidazole having the formula: 

y 

rCf - * - tCt 

2 5 (Y is oxygen or sulphur) 

and, c) a compound of general formula II 



30 



(cHe j>n J__(A l ) p -x-(A 2 ) d -<J 

H (") 



35 



wherein n, A 1 , A 2 , p, d, X =r.d Q are as defined under 
Formula I to give a compound of the group having the 
formula r 
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Y-C-N-A-NR^ 2 



la 



wherein n, A, A 1 , A 2 , p, d, X, Q, Y, R 1 and R 2 have the 
same values as the starting meterials and as defined under 
Formula I, with the proviso that R 1 and R 2 are not hydrogen. 

Generally, in Method A, an amine of the formula: 
NHa-A-NR l R 2 wherein R 1 and R 2 are other than hydrogen is 
reacted with 1 , 1 • -carbonyl (or thiocarbonyl ) diimidazole at 
room temperature, preferably with a solvent; for example, 
tetrahydrofuran. Usually about 1 to 1.5 hr is sufficient 
time to complete the reaction after which a compound of 
Formula 11 is added, usually in a suitable solvent such as 
tetrahydrofuran. The mixture is refluxed until reaction is 
complete, usually in about 16 hr. Solvent is evaporated 
usually in vacuo from the mixture and the residue is 
dissolved in a suitable solvent as methylene chloride and 
the solution is washed with water and dried. Compounds of 
Formula la are either isolated as the free base by 
evaporating or crystallizing or as an acid addition salt 
by reaction with the desired acid using conventional means 
crystallizing and recrystallizing the salt from a suitable 
solvent, usually mixtures of diethyl ether with methylene 
chloride or methanol. 



10 
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CHART A 

COMPOUND PREPARATION USING DIIMIDAZOLES 



React a and b followed by c. 



a) NHa -A -NR 1 R 2 (R 1 and R 2 not H) 



b) 



f O f - c -? O ? or N o y- c -*j o ? 



(CHs 



(X=S, -S(0)- or -S(o) 2 -) 



■ N- 
I 

H 



Y=C-N-A-NR 1 R 2 
l 

H 



d 
la 



12 12 
Footnote Chart A * - Y, A, A , A , R , R , X, n, p, 

d, and Q.are as assigned under Formula I, except 

R 1 and R cannot be hydrogen and R is always hydrogen, 

Formula I is encompassed by Formula I» 
a 
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Method B (See Chart B) . This process for preparation 
of compounds of Formula I, with the proviso that when R 2 

is hydrogen, R and R 1 must be identical radicals comprises 
reacting compounds of the following a), b) , and c) in 
sequences 

a) a compound of the formula: 



(CHa) 



j^^^ (A x )p-X-(A 2 )^-Q 



H 

wherein A 1 , A 2 , X, n, p, d and Q have the values defined 

under Formula I. 

v 

b) « 

Cl-G-Cl? Y is oxygen or sulphur, 

c) RNHANR 1 R 2 

wherein A, R, R 1 and R 2 are as defined under Formula I 
except when R 2 is hydrogen, R and R 1 must be identical 
radicals to give a compound of the group having the 
formula : 



( C ^ A 1 ) p-X-(A 2 ) d -Q 

I lb 



Y=C-N-A-NR 1 R 2 
R 

wherein Y, A, A 1 , A 2 , R, R 1 ; R 2 , X, n, p, d and Q have the 
same values as the starting materials and as defined under 
Formula I with the proviso that when R 2 is hydrogen, R and 
R 1 must be identical radicals . 

Generally in Method B, a compound of Formula II is 
reacted with phosgene or thiophosgene in excess organic 
base such a s triethylamine in an organic solvent such as 
methylene chloride at room temperature. The mixture is 
then washed with water and dried and the solvent removed 
under reduced pressure. The residue is dissolved in a 
suitable solvent such as tetrahydrofuran and an excess of 
an amine having the formula RNHANR X R 2 wherein when R 2 is 
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hydrogen, R and R 1 must be the same radical is added and 
the mixture is refluxed for several hours. The solvent is 
removed under reduced pressure and the residue dissolved in 
a solvent such as methylene chloride. The solution is 
extracted with water and dried and then the solvent is 
removed under reduced pressure to give the free base. The 
free base may be converted to an acid addition salt with 
a suitable, acid and further purified by selection of a 
suitable solvent. 



# 
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CHART B 

COMPOUND PREPARATION USING PHOSGENES 
React a and b followed by c, 



a) 




i 

H 



b) c(y)ci s 



l n 2 



c) RNHANR R* 



(A 1 ) -X-(A 2 ) d -<J 



II* 



(y=o or S) 




(<*)nl_(A l ) p -X-(A») d -Q. 



^N 



I 

Y=C-N-A-NR 1 R £ 



Footnote Chart B -* Y, A, A , A , R, R , R / X, n, p, 
d« and Q are a s assigned under Formula I, except when 
R 2 is hydrogen, R and R A must be identical radicals. 
Formula I. is encompassed by Formula I. 
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Methods employed for preparing the 
chemical intermediates of Formula II in the broadest sense 
comprise tne following steps: 

Broad Step I . A compound of the formula: 




I 



P 

wherein A 1 , n and p are as defined under Formula I ; P is 
a protecting group which is benzyl, diphenylmethyl, 
an arylsulphonyl or an alkylsulphonyl ; E represents 
halo or -0-S(o) 2 -W wherein W represents loweralkyl, 
aryl? e.g., phenyl, 4-methylphenyl or 4-bromophenyl with 
the following provisos: l) when P is benzyl or diphenyl- 
methyl, the'-fA 1 ) -E radical is never in the 2 -pyrrol idinyl 
position or the 2 or 3-piperidinyl or homopiper idinyl 
position, and 2) when P is alkylsulphonyl or arylsulphonyl 
and the -(A 1 ) p -E radical is in the 2-position, p is 
always at least one; is reacted with a metal sulphide of 
the formula: 

Q-(A 2 ) d S~M + 

wherein Q is defined under Formula I with the proviso 

that Q doss not contain an amido component, and additionally, 

when P is alkylsulphonyl or arylsulphonyl, Q does not contain 

an amido or cyano component and contains only those oxygen 

linkages desired to be hydrolyzed by hydrobromic acid in a 

later step to hydroxyphenyl to obtain a compound of the 

formula: 




(A l ) p -S-(A a ) d -0 



I 

P 

wherein P, n, A 2 , p, A a , d and Q have the starting values, 
and additionally, Q may have been converted to hydroxy- 
phenyl ; 



15 
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H Broad Step II . A compound of Step I wherein P is 
-C-R la R 14 is reacted with phenylchloroformate to obtain a 
compound of the formula : 

(C *l K >-(»»)p-I-(A«)ff« 




C(0)0C 6 H5 

wherein the n, A 2 , p, A 2 and Q are unchanged by the reaction. 

Broad Step III . A compound formed in Steps I or II 
10 is hydrolyzed to remove the protecting group to give a 
compound of the formula: 



( CH* ( A 1 ) p -S- ( A 2 ) fl -<> 



I 

H 



wherein n, A 1 , p, A 2 , d and Q have the starting values 
with the proviso that when the starting Q radical is a 
loweralkoxy^ phenyl and hydrobromic acid or cone, sulphuric 
20 aciiare the hydrolyzing agents the Q radical becomes a' 
hydroxyphenyl . 

Broad Step IV . A compound obtained in Step III is 
optionally oxidized with an appropriate amount of sodium 
perborate and appropriate conditions of temperature 
25 to give a compound of the formula: 



CH2 ^n^_ (A l ) p -X-(A 2 ) d -Q 



I 

H 



wherein A x , A 2 , p, d, Q and n have the starting values and 
X is -S(O)- or -s(o) a -. 

Alternately, the sulphide compounds obtained in Steps I 
or II may be oxidized to asulphone prior to conducting 
35 Steps II or III, respectively. 
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Broad Step V. When required, hydrolyzing a compound 

of Formula II wherein Q is cyanophenyl with an acid to give 

a compound of Formula II wherein Q is a phenyl radical 
substituted by aminocarbonyl . 

Broad Step VI . When required, reacting a compound 

prepared in Step VI with a loweralkylamine to give a 

compound of Formula II wherein Q is a phenyl radical 

substituted by mono or d ilowera lk yl amino . 

10 Broad Step VII, When required, reacting a compound 

of Formula II wherein Q is a hydroxyphenyl radical with an 
alkali metal salt of a loweralkylanol to give a compound 
of Formula II wherein Q is phenyl having at least 1 alkoxy 
substituent not excluding other radicals and may have up 

15 to 3 alkoxy substituents . 

For purposes of illustrating process requirements, 
limitations, preferred embodiments and novel features, the 
general process described above for preparing the inter- 
mediates of Formula II is preferably divided based on the 

20 method of protecting the heterocyclic nitrogen as follows 
in intermediate Process 1 (chart l) and Intermediate 
Process 2 (chart 2). 

Intermediate Process 1 Description (chart 1) 
25 This process may be used to prepare intermediates of 

Formula II wherein piperidine is substituted in the l\- 
position o.- pyrrolidine is substituted in the 3-position. 
The process utilizes a benzyl or diary lmethane blocking 
group initially on pyrrolidine, piperidine or homopiperidine 
30 nitrogen during construction of the side chain; i.e. the 

-(A x ) p -X(A 2 ) d -Q radical wherein X is initially a sulphide ox 
sulphonyl linkage. Placement of radicals in the 2 or 3 
position of the piperidine or homopiperidine by this 
method may be hindered by rearrangement reactions. The 
35 benzyl group is replaced by a carbcxylic acid phenyl ester 
group by reaction with phenylchlorof ormate . The carboxylic 
acid phenyl ester group is removed by hydrolysis with a 
hot concentrated acid such as hydrobromic acid or sulphuric 
acid or with an aqueous alkalimetal base, illustratively, 
40 2 Normal sodium hydroxide. Hydrobromic acid is preferred 
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when the side chain is not sensitive to acid hydrolysis and 
base hydrolysis must be used when Q is phenyl substituted 
by an alkoxy radical or cyano radical or an -OA 3 g radical 
as defined under Formula X. Specifically, preferred inter- 
mediate Process 1 comprises of the following steps: 

Step 1. A compound of the formula 

(CH2 l5^— (A V E 

N 

R 14 -CH 

wherein n, A 1 and p are as defined under Formula I, R 13 i s 
phenyl or substituted phenyl, R 14 is hydrogen, phenyl or 
substituted phenyl and E represents halogen or 
-0-S(o) 2 -W and W is selected from loweralkylsulphonyl or 
phenyl and substituted phenyl, preferably 4-methylphenyl 
with the proviso that -(A 1 ) p -E is never in the 2 -pyrrol idinyl 
or 2 or 3 piperidinyl or 2 or 3 -homopiper idinyl position 
is reacted with a metal sulphide of the formula: 

Q-(A 2 ) d s"M^ 

wherein M is an alkali-metal ion and A 2 , d and Q are as 
defined in under Formula I, except Q is never phenyl 
substituted by amido, or to give a compound of the 
formula : 




(AMp-S-U 2 )^ 



wherein n, A 1 , p, A 2 , d, Q, R ls and R 14 are the same as for 
the starting materials and optionally oxidizing the compound 
with hot excess sodium perborate under acidic conditions to 
give a compound of the formula: 



5 



20 
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(CH^)n ^ (A-) p -s(0).-<A«) d -<J 



R 14 -CH 

wherein n, A 1 , p, A 2 , d, Q, R ls end r" ere es defined 
before oxidation. 

Step 2 . A sulphide or sulphone compound prepared in 
Step 1 is reacted with phenyl chlorof ormate to give a 
compound of the formula: 



< C «|C^__( A « ) p -X-(A 2 ) d -Q 



•N* 

10 C(0)-0C e H5 

wherein n, A 1 , P* A 2 , d and Q are as defined in the fore- 
going steps and X is -S-or -S(o) 2 -. 
15 S t e p 3. A compound prepared in Step 2 is hydrolyzed, 

preferably with hot hydrobromic acid when the remainder of 
the molecule is stable to the acid or preferably with 
alkali metal base when Q contains a substituent such as an 
oxygen linked radical on phenyl or a cyano radical on phenyl 
to give a compound of the formula: 




(A 1 ) p -X-(A«) d -« 



wherein n, A 1 , p, A 2 , d and Q are as defined in the fore- 
going steps and X is -S- or -S(o) 2 -- 

Step 4. Optionally oxidizing a compound prepared 
in step J wherein X is -S- with sodium perborate under 
acidic conditions to give a compound of the formula: 



19- 
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( CIJ 2 (A l )p-x-(A 2 ) d -Q 



wherein X is -S(o) or -S(o) 2 - and n, A 1 , p, A 2 , d and Q 
are as defined in the foregoing steps. 



20 



CHART 1 

(intermediate Process l) 

PROCESS FOR PREPARING 3 -SUBSTITUTED PYRROLIDINE AND 
4-SUBSTITUTED PIPERIDINE AND HOMOPIPERIDINE CHEMICAL 
INTERMEDIATES USING BENZYL OR DIPHENYL METHANE BLOCKED 
HETEROCYCLIC NITROGEN 
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^Al)-S(0) s -(A2) d -0 |^ 

kw/ 1 Excess 
I m NaBOs 
R X *-CH* * A „+ 



C 6 H 5 0-C(0)C1 



Q-(A 2 ) d SM 




A^.-S-fA 2 )^ 



R 14 -CH* 



( 13 



1 




A 1 )„-S(0) £ -(A2) d -Q 



C 6 H 5 0C(0)C1 
(A l ) p -S-(A a ) d -Q 



(CHg 



.3-Cl-C a H 4 -C( O ) OH 



C(o)-OCsH 5 



Hydrolyze cone, acid, ^ 

i o_r >M5;r, p ^co)-.-CA-) d ^ 

(CHOC'S . 
I 

H 



0 

N 

. c(0)-0C e H 5 

Hvdrolyze cone. acid. A 
J or Aq. alkali-roe tal base**** 

.(AMp-S-CA*)^ 



(CHs 



Excess NaBO a 



Excess 
NaBO s 




A%-S(0)-(A 2 ) d -Q 



Footnotes to Chart 1 
^R xa = phenyl or substituted phenyl. 
"r 1 * = H, phenyl or substituted phenyl • 
♦E represents halo or -0-S(0) 2 -W wherein V7 represents 
loweralkyl, phenyl or methylphenyl with the proviso 
that -{A^pE is never in the 2 position of pyrrolidine 
or the 2 or J position of piperidine and homopiperidine 
♦♦M « alkali-metal, 
♦♦♦Illustratively 48£ HBr or 80^HaS0 4 . 
****Use of alkali-metal base is required when Q is phenyl 

substituted by loweralkoxy or -OA 3 to radicals because 
of instability in hot acid. 
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Starting compounds shown in Chart I wherein E is 
-0S(o) 2 W are prepared by reacting the precursor hydroxyl 
compound with an alkyl or arylsulphonyl halide. 

intermediate Process 2 f Chart g). This process may 
be used to prepare intermediates of Formula II wherein 
piperidine or homopiperidine is substituted in the 2, 3 or 4 
position and pyrrolidine is substituted in the 2 or 3 
position and when the substitution is in the 2 -position of 
either piperidine, pyrrolidine or homopiperidine, an 
alkylene chain of at least one methylene must be present 
between the heterocyclic and the sulphur on the side chain. 
Blocking groups - alkylsulphonyl or arylsulphonyl radicals - 
are used to protect the pyrrolidine, piperidine or homo- 
piperidine nitrogen during construction of the side chain; 
i.e., the -(A l ) p -X-(A«) d -Q radical wherein X is sulphideor 
sulphonyl linkage. After the side chain has been constructed, 
the blocking group is removed by hydrolysis with hot 
concentrated hydrobromic acid to free the heterocyclic 
nitrogen. Generally, the molecule should otherwise be 
stable against hot concentrated hydrobromic acid, except 
when it is desirable to prepare hydroxyphenyl radicals from 
loweralkoxy phenyl radicals in the same step and, if desired, 
later reconverted back to loweralkoxy as explained below. 

Radicals on phenyl such as cyano and amido cannot be 
used in this step without degradation. Other more complex 
oxygen linked radicals on phenyl such as -0-CH 2 CH 2 -O-lower- 
alkyl are also subject to degradation and are therefore 
added after hydrobromic acid hydrolysis of compounds 
containing phenyl chloride radicals as explained below. 
Specifically, intermediate Process 2 is comprised of the 
following steps: 

Step 1. A compound of the formula: 



10 



15 
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(cH3)r\_ (Al)p . E 



O = S = O 
i 

w 



wherein A 1 , p and n are as defined under Formula I, with 
the proviso as stated, when the -(A 1 ) p -E radical is in 
the 2-position, -(A x )p is at least a methylene link, and 
E is halo or -0-S-(o)2~W and W represents loweralkyl, 
phenyl or aryl; e.g., phenyl substituted by non-interf er ing 
radicals is reacted with a compound of the formula: 



M + S"(A 2 ) 



wherein M is an alkali metal and A 2 and d are defined under 
Formula I, and 

Q represents 
1) 1 or 2-naphthyl, 
20 2) 2,3-dihydro-lH-inden-4-yl or 2 ,3-dihydro-lH- 

inden-5-yl, 

3) biphenyl 

4) phenyl, 
5) 

25 , , ^R 3 

wherein R 3 represents fluorine, chlorine, bromine, 
30 iodine, loweralkyl (1-8 carbons), loweralkoxy (1-8 carbons), 
trif luoromethyl or nitro; R 4 represents hydrogen, 
fluorine, bromine, iodine, methyl, ethyl, isopropyl, 
loweralkoxy, or nitro and R 5 represents hydrogen, 
methyl, ethyl, methyl thio, loweralkoxy or phenyl thio. 

35 6) 





TH1S PA 6E BLANK (M8PT0) 
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wherein R° represents -NR T R e , -B-(CH2 ) b NR T R e wherein 

B represents -S-, -S(o)- or -S(o) 2 -, b is 2 or 3 and 

7 8 

each of R and R independently represents hydrogen or 
loweralkyl (1-8 carbons), and may be the same or different. 




a 



10 wherein R 9 represents -SR 10 and -S(o) 2 R 10 herein R 10 

represents ; loweralfcyl (1-8 carbons) and phenyl with 

the proviso that X must be -s(o) 2 - to give a compound of 
the formula: 

S(0) 2 

w 

wherein W, A 1 , A 2 , n, p, d and Q have the starting values. 
20 Step 2. Optionally oxidizing the compound with 

metachloroperoxybenzoic acid or hydrogen peroxide in acetic 
acid to give a compound of the formula: 



^^^A*)p-S(0).-(A») d -Q 



s(o) 2 

I 

w 



wherein W, A 1 , A 2 , n, p, d and Q are the same as for the 
30 unoxidized compound. . 

Step 3. -Subjecting a compound obtained in Step 1 or 2 
to the hydrolyzing action of hot hydrobromic acid, preferably 
kS% hydrobromic acid in excess phenol to obtain a ccnpound 
of the formula: 



(C ^-_( A ^) p -X-(A 2 )^ 
H 



THIS PAGE BLANK (uspto) 
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i 

wherein A x , A 2 , n, p, d and Q have the same values as in 
Step 2, except loweraDcoxy radicals when present have 
converted to hydroxy and X is -S- or -S(o) 2 -- 

Step 4. Oxidizing a compound obtained in Step 5 
wherein X is -S- with sodium perborate to obtain a 
compound of the formula: 

( CHa £T^_( A * ) p -X- ( A 2 ) d ^5 
I 

H 

wherein X is -S(o) or -S(o) 2 and A 1 , A 2 , n, p, d, and Q 

have the same values as in Step 2 . 

Step V. Same as Broad Step V above. 
Step VI. Same as Broad Step VI above. 
Step VII. Same as Broad Step VII above. 

The preferred starting compounds in Intermediate 
Process 2 are the diarylsulphonated compounds which may be 
prepared by the method reported by Kostyano vsky above. 

As mentioned above, the prior art discloses methods 
of preparing hydroxyhomopiperidines which are used to 
prepare the intermediates of Formula II. In addition, 
intermediates of Formula II wherein the hetercycle is a 
homopiperidine substituted in the four position by an 
-(A^p-X-tA 2 ) d -Q radical wherein X is -S- and Q is non- 
interfering may be prepared by a series of reactions 
finding basis in a communication from Sasatoni, S. et al, 
to Tetrahedron Letters . Vol." 24 (No. kj>) pp 4711-^712 
(1983) on conversion of oximes to secondary amines. 
The following reaction scheme represents the synthetic 
route by which the present compounds may be obtained as 
represented by -(A 1 ) p -X-(A 2 ) d -Q = -S-phenyl in the 
4 -posit ion: 
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DMF 



~0~ 



NH 2 0H 



C e H 5 



-S— <^ ^ = NOH 



( isobutyl) 2 AlH 
CHaCl 2 



XT 



The compounds may then be oxidized to give sulphonyl and 
sulphonyl linkages with sodium perborate as in Chart 2. 



♦ 
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CHART 2 

PROCESS FOR PREPARING CHEMICAL INTERMEDIATES USING 
PHENYL SULPHONYL BLOCKING 



I 

o=s=o 
I 

w 



(CH 2 ) n 




s(o) 2 
w 



(A 1 ) -S(0) a -(A 2 ) d -Q 

* O (CH? 

3-Cl-C Q H4-c(0)OH 
4 or HgOg, H0AC,A 



| *5(A 2 ) d -S"M + 
|C^_(A^) p -S-(A a ) 



48# HBr, A 
phenol 



(CHb)__ 



I 

^JU^)p-S(0) s - (A 2 ) d -Q 
Excess NaBQ3 



A , H n 



N 

S(0) s 
W 



I 



k8% HBr, A 
phenol 



H 



Excess NaB0 3 



I 

H 



Excess N:aB0 3 , 
ca. R.T., dil H 

(A 1 ) p -S(0)-(A 2 ) d -Q 



Footnotes Chart 2 

E* is halo or -0-S(o) 2 -W. 

W is alkyl, phenyl or substituted phenyl. 
**Q is as defined in Step 1 of Intermediate 
Process 2 . 



S{0) 0 VI may be another suitable leaving group. 
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The free base of an acid addition salt of either 
Formula I or II may be regenerated by partitioning the salt 
in a mixture of a suitable solvent for the free base; e.g., 
generally methylene chloride and an aqueous solution of an 
alkali metal base and evaporating off the solvent usually ' 
in vacuo . 

Starting compounds shown in Chart 9 wherein E is 
-0S(0) 2 W are prepared by reacting the corresponding 
hydroxyl compound with an alkane or benzene sulphonyl halide 
in pyridine to form the esters. When a long reaction time 
is employed and the starting piper idine is a hydroxyme thyl- 
piperidine, it was found that the corresponding chloromethyl 
compound results which compounds are also a suitable 
starting material. 

Compounds of Formula II, wherein Q is -phenyl -R 6 
and R e is -c(o)NR 7 R s and R 7 and R s are hydrogen are prepared 
by first hydrolyzing the corresponding Formula II compound 
wherein Q is -phenyl-CN with an acid. 

Compounds of Formula II, wherein Q is -phenyl-R e and 
R 6 is -C(0)NR T R 8 and R 7 and/or R 8 are loweralkyl are 
prepared by heating the amide prepared above; i.e., R e = 
-C 6 H 5 C(0)NH2 with an excess of the alkyl amine overnight at 
100°C. in a closed bomb. 

Discussion of Considerations In Foregoing Processes 
for Preparation of Intermediates wherein Q is Phenyl 
Substituted by R adicals Having Oxygen Ether Linkages, e.g. . 
Q=(CH 3 0)i- 3 CeIU-^ or GA 3 OC 6 H 4 -. 

Limitations and considerations in construction of 
-A-^p-X-CA 2 ) d -Q radicals containing oxygen ether linkage 
are as follows: 

1) Strong acid alternately used in Intermediate 
process 1 and hydrobromic acid used in Intermediate Process 2 
i? destructive to oxygen ether linkage. A phenyl ether 
radical will convert to a hydroxyphenyl radical which is 
sometimes desirable, thus providing means of obtaining 
compounds of Formula II wherein hydroxyphenyl is the Q 
substituent, a possibility under Formula I definition or as 
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an intermediate leading to the starting ether or to another 
ether linked compound. See below, 

2) -(A 2 ) p -X-(A 2 ) d -Q radicals in the 2-pyrrolidinyl 
position or the 2 or 3-piperidinyl and homopiperidinyl 
position can only be prepared by Intermediate Process 2 
which is, as stated above, destructive to oxygen linkages 
resulting in hydroxyphenyl radicals. Thus, there is no 
direct route to phenyl ether radicals in these heterocyclic 
positions. 

3) 2,4, and 6-halophenyl-(Q ) radicals in 
compounds of Formula II can be converted to the ethers with 
an ' appropriate alkali-metal oxide of an alcohol. However, 
compounds of Formula II wherein Q has a 3- or 5~tialo 
substitution on phenyl is unreactive to the oxide and 
conversion does not occur. 

Thus, to prepare 3-[ (a 1 ) p -X-(A 2 ) d ]pyrrolidines or 
4-[,(A 1 )p-X-(A 2 ) d -Q ]piperidines and homopiperidines wherein 
Q is phenyl substituted by an ether component; for example, 
(cH 3 o) 1 . <3 -C e H 4 -, Intermediate Process 1 may be used wherein 
the metal sulphide starting material: Q-(A 2 ) d -S~M + has, for 
example, a corresponding Q value of (CH 3 0) 1 _ 3 -C 6 H s -4 
wherein -OCH 3 radicals may be in any one of the phenyl 
positions" and a base is used to remove the heterocyclic 
nitrogen protecting group. See Chart 1. On the other hand, 
if a strong acid is used to remove the protecting group, 
hydroxyphenyl Q values will result. 

To prepare 2-[ (A 1 ) p -X-(A 2 ) d -Q pyrrolidines or 2- or 
3-[ (A x )p-X-(A 2 )^-Q3piperidines and homopiperidines wherein 
X = Q is phenyl substituted by an ether component; for 
example, (CH 3 0) 1-3 -C fl H 4 -, Intermediate Process 2 may be 
used starting with the corresponding phenyl halides as Q 
value in Q-( A 2 ) d -S~M + . See Chart 2. The resulting halo- 
phenyl derivative is then converted to the etb^r by 
reacting with an appropriate alkoxide or alkali metal salt 
of an alcohol. If the J-phenyl position does contain a 
halo radical, it will remain. Alternately, this procedure 
may be used also to prepare 5-[ (a 1 ) p -X-(A 2 ) d -pyrrolidines 
and 4-[ (A^-Jp-X-fA 2 ) d -Q] piperidines and homopiperidines 
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wherein 2, 4, 5 and 6-phenyl halide substituents are 
converted to an ether component. The GA 3 0- values on 
Q in the 2, k, 5 and 6-phenyl positions are similarly 
introduced* 

5 To prepare 2-[ (A 1 ) p -X-(A 2 ) d -Q pyrrolidines or 2- or 

3-[ (A x ) p -X-(A 2 ) d -Q]piperidines and homopiperidines wherein 
X = S0 2 and Q is phenyl substituted in the 3 (or 5) 
position by an oxygen ether component, Intermediate Process 
2 may be used starting with Q value in Q-(A 2 )d-S~M + of 

10 phenyl ether; for example, 3-0CH 3 -C e H 4 - which is hydrolyzed 
to a Q value of 3-0H-C 6 H 4 - during removal of the protecting 
group • Illustratively, the 3-OH-CeH*- radical is then 
converted back to a 3-CH 3 0-C 6 H 4 radical by first protecting 
the heterocyclic nitrogen, reacting with an alkali metal 

15 base and methyl iodide and again removing the protecting 
group . 

The equation outlined in Chart 3 represents the 
preparation of the 3-^y^oxy phenyl compound as would occur 
in Intermediate Process 2 and conversion to 3-methoxy 
20 phenyl. The GA 3 0- values on Q in the 3-phenyl position 
may be similarly introduced. 

Preparation of intermediates containing oxygen ether 
linkages are described in Intermediates 5, 18, 22, 23, 24 
and 29. 
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CHART 3 




NaOH 

or 
Acid 




I 

H 



31 



01 60436 



The following preparations 1-51 serve to illustrate 
the preparation of starting materials used to prepare the 
chemical intermediates of Formula II. 

Preparation 1 
1 -Benzyl-?- ( Phenyl th io ) py rrol idine . 

A solution of 55 9 (0-5 mole) of thiophenol in 50 ml 
of dimethylsulphoxide was added dropwise with stirring to 
250 ml of dimethylsulphoxide containing 21-5 9 (0-55 mole) 
of sodamide. After stirring the mixture at 40°C . for 1 hr, 
120 g (0.05 mole) of 3-bromo-l-benzyl-pyrrol idine (slightly 
exothermic) was added dropwise. The solution was stirred 
at 60°C. for 1 hr, diluted with 500 ml of water and 
extracted with isopropyl ether. The ether phase was dried 
over sodium sulphate and concentrated, and the residue 
distilled, b.p. 17O-170°c/5 mm. to give 98 g (73*) of 
product . 

Analysis: Calculated for C 17 H ie NS: C,75-79; H,7-01; N,5-20 
Pound • c.75.581 h, 7.11: N, 5 .o8 

Preparation 2 

5-|-(4-Chlorophenyl)thio1-l-(phenylme thvl)pyrrolidine 

maleate (and f ree base) . 

To a solution of 45-84 g (0.259 mole) of l-benzyl-3- 
pyrrolidinol and 29-3 g (0-29 mole) of triethylamine in 
400 ml of benzene (cooled by an ice bath) was added a 
solution of 30.94 g (0-27 mole) of mesyl chloride in 
benzene. The solution was then stirred at room temperature 
for 1.5 hr. isopropyl ether was added and the precipitate 
which formed was filtered off and discarded. Solvent was 
evaporated from the filtrate to give a yellow, viscous oil. 
A solution of this oil in 100 ml of dimethylformamide 
was added to a solution of 0.35 mole of sodium-p-chloro- 
thiophenoxide prepared from p-chlorothiophenol and sodium 
hydride in 2 liters of dimethylformamide. The mixture was 
stirred at 60-70°C . under nitrogen atmosphere for l8 hr. 
The solvent was removed in vacuo and the residue was 
dissolved in methylene chloride. The methylene chloride 
solution was extracted in sequence with several portions of 
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dilute aqueous sodium hydroxide, several portions of dilute 
aqueous sulphuric acid and lastly, with one portion of 
dilute aqueous sodium hydroxide. The methylene chloride 
phase was then dried over magnesium sulphate and the solvent 

5 was removed in vacuo to give an oil, the free base of the 
title compound. The free base was dissolved in methanol 
and reacted with a methanol solution of maleic acid and the 
salt precipitated with diethyl ether. The maleate salt 
was separated by filtration and recrystallized from methanol- 

10 diethyl ether to give 8l.**7 g {V* -9%) of crystalline solid, 
m.p. 140-I4l°c. 

Analysis: Calculated for C 2 1 H 22 N0 4 SCl : C, 60.07; ^'|*|® 7 

Found : C, 59-73? h',5-25; 

n,3-35 

15 Preparation 3 

3-r ( 4-Chlorophenyl )sulphonvl1 -l-( phenylmethyl ) 
py rrolidine maleate (and free base). 

A mixture of 12.88 g (0.0425 mole) of 3-[ ( 4-chloro- 
phenyl)thio]-l-( phenylmethyl) pyrrolidine maleate and 27 g 

20 (0.175 mole) of sodium perborate in 500 ml of 2 M sulphuric 
acid was refluxed for 17 hr. The reaction mixture was 
poured over ice and the solution made basic with 50£ sodium 
hydroxide solution. The resulting solution was extracted 
with several portions of methylene chloride. The methylene 

25 chloride phase was dried over magnesium sulphate and the 

solvent was removed in vacuo to give an oil, the free base 
of the title compound. The maleate salt was prepared and 
recrystallized from methanol -diethyl ether as in Preparation 
2 to give 13-77 9 (70.6#) of the product as a white 

30 crystalline solid, m.p. 15^.5-155 C. 

Analysis: calculated for C 2 iH2 2 N0 6 SCl : C, 55-81; H,4.oi; 



Po 0 »a = c.55-57; B.».90, 



10 
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preparation 

-.- (p^pnvlmethv^ -^-fonenylsulrhonyDpyrrolidine 

maleate free base). 

A solution of 51-8 g (O.O85 mole) of l-benzyl-3- • 
(phenylthio)pyrrolidine and 7 8 g (b". 5 0S mole) of sodium 
perborate in 1 litre, of 2M sulphuric acid was refluxed for 
10 hr and then stirred at room temperature for 6 hr. The 
mixture was made basic with 5 0£ sodium hydroxide solution 
a „d extracted with methylene chloride. The methylene 
chloride phase was dried over magnesium sulphate and 
concentrated to give an oil residue, the free base of the 
title compound. The maleate salt was prepared and 
recrystallized from methanol-diethyl ether as in Prepar- 
ation 2 to give 25-5 9 (72 50 of white crystalline product, 
in. p. 151-152°C 

Analysis: Calculated for Ci^aSOeSt C.60.42; H-5-5|' 

' - : c,60.l4; ^5-57; 

Found ' N, 3-38 

Preparation 5 

^-rfM-MethylPhenvl)thiol-l -(phenvlmethyl)pyrrolidine 

20 oxal ate (and free base) . 

To a solution of 76.56 9 (0.43 mole) of N-benzyl-3- 

pyrrolidinol and excess triethylamine in benzene was added 
a solution of 50-57 9 (0-44 mole) of mesyl chloride in 
benzene and the mixture was stirred at room temperature 
for about 2 hr. The volume of the solution was approxi- 
mately 1 li^e. isopropyl ether ( 5 00 ml) was added and 
the mixture stirred for 0-5 hr. The. white solid which 
precipitated was collected and discarded. Solvent was 
removed in vacuo from the filtrate to give an oil. To a 
solutionTf the oil in 800 ml of 

added a solution of 0-554 mole of sodium p-methylthio- 
phenoxide in dimethylformamide and the mixture was held 
at 60=C. overnight. Solvent was removed from the mixture 
in vacuo and the residue was partitioned between methylene 
chloride and dilute aqueous sodium hydroxide. The 
methylene chloride phase was dried over magnesium -sulphate 
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and the solvent removed in vacuo to give an oil, the free 
base of the title compound. The free base was reacted 
with oxalic acid, and the salt was crystallized and 
recrystallized using methanol-diethyl ether solvent pair 
as in Preparation 2 to give 87.64 g (54.64#) of the white 
crystalline oxalate, .m.p. l4l-l44°C. (with decomp.). 
Analysis: Calculated for C 20 H2 3 N0 4 S: C, 64.32 ;H, 6.21; 

Preparation 6 
3 _r(^ > 4-Dichlorophenyl)thiol-l-(phenylmethyl) 

pyrrolidine maleate (and free base). 

To a solution of 55-40 g (0.315 mole) of N-benzyl- 
3-pyrrolidinol and excess triethylamine in 800 ml of 
benzene was added 37-83 9 (0-53 mole) of methanesulphonyl 
chloride in 200 ml of benzene and the mixture was stirred 
for 2 hr at room temperature. Isopropyl ether (700 ml) 
was added and the mixture was stirred at room temperature 
for 0-5 hr. The white solid which precipitated was 
collected by filtration and discarded. Solvent was 
evaporated in vacuo from the filtrate to give an oil 
residue. To a solution of the oil in 600 ml of dimethyl- 
formamide wa* added a solution of 0-38 mole of sodium 
3,4-dichlorothiophenoxide in dimethylformamide 
and the mixture was stirred overnight at 80°C The 
dimethylformamide was removed in vacuo, and the residue 
was partitioned between methylene chloride and dilute 
aqueous sodium hydroxide. The methylene chloride phase 
was dried over magnesium sulphate and the solvent removed 
in vacuo to give the free base of the title compound. The 
free base was converted to the maleate salt and recrystal- 
lized as in Preparation 2 to give 11.82 g (78*) white 
crystalline solid, m.p. 122-123 C. 

Analysis: Calculated for C z iHz t N0 4 SCl 2 • C, 55-51: J'j*J| J 

: C,55-57: h£tJ, 
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Preparation 7 

3-r (fr-Methylphenyl)sulphonyli-l-pyrrolidinecarboxylic 
acid phenyl ester. 

Preparation of Solution of 3-T ( ^-methylphenyl ) thio^- 
1-pyrrolidine carboxvlic acid phenyl ester ; A solution 
of 37-6 g (0.133 mole) of 3-[ ( **-methylphenyl) thio]-l- 
(phenylmethyl)pyrrolidine ^free base) and 26.1 g (0.167 
mole) of phenyl chloro formate in 500 m ^ °* methylene 
chloride was stirred at room temperature for k hr. The 
solution was extracted with dilute sodium hydroxide and 
the aqueous layer was discarded - The methylene chloride 
phase was dried over magnesium sulphate and the solvent 
removed in vacuo to give an oil residue. The oil was 
dissolved in ether, and excess triethylamine was added. 
The white precipitate was—filtered off and .discarded. The 
filtrate was extracted with dilute sulphuric acid and the 
ether phase was dried over magnesium sulphate , the acid 
layer having been discarded. The solvent was removed in 
vacuo to give an oil residue. 

Preparation of Title Compounds One half of the oil 
residue prepared above comprised essentially of 3~[(^- 
methylphenyl) thio]-l-pyrrolidine carboxylic acid phenyl 
ester was dissolved in 500 ml of methylene chloride apd^ 
to this solution was added a two-fold excess of meta- 
chloroperoxybenzoic acid. The solution was stirred over- 
night at room temperature after which excess sodium sulphite 
was added. The mixture was stirred^at room tempera-t\*re~- 
for about 1 hr and extracted with dilute aqueous sodium 
hydroxide, and the methylene chloride phase was dried over 
magnesium sulphate and the solvent removed in vacuo. The 
residue was recrystallizea from metnyiene chloride-diethyl 
ether to give 14.41 g (62.86£) of the sulfonyl title 
compound as white crystals, m.p. 142-1^4°C. 
Analysis: Calculated for Ci 8 Hi9N0 4 S: C,62-59; H,5.5^; 

Pound : C,62.59; H,5-56; 

N,J*.05 



0160436 

36 

Preparation 8 

3_ r ( j >f H - pichlorophenyl )sulr>hony V] -2 -pyrrol idine 

carboxylic acid phenyl ester. 

A solution of 38.76 g (0.115 mole) of 
dichlorophenyl)thio]-l-(phenylmethyl) P yrrol idine and 

20.5 g (0.131 mole) of phenyl chloroforma te in 500 ml of 
methylene chloride was stirred at room temperature for 
2 hours. To the reaction mixture was added 65 9 °* 80# 
(0.302 mole) metachloroperoxybenzoic acid and the mixture 
was stirred at room temperature overnight. Water and an 
excess of sodium bisulphite were added and the mixture 
was stirred for several hours. The phases were separated 
and the methylene chloride layer was extracted with dilute 
aqueous sodium hydroxide and the aqueous layer discarded. 
Solvent was removed in vacuo to give an oil. The oil 
crystallized from a mixture of diethyl ether and hexane 
to give 35-26 (76. 6#) white crystals, m.p. 110-112°C. 
Analysis: Calculated for CitHi 5 N0 4 SC1 s : C, 51-01; 3,3-78; 

Found • c,5L37; h;3*.84; 

N,3«o« 

- Preparation. .9. - 

•5-(Phenvlsul P honvl)-l-Pyrrolidinecarboxylic acid 

phenyl ester . 

A solution of 95-25 g (0.35 1 * mole) of l-benzyl-3- 
(phenylthio)pyrrolidine and 64 g (0.409 mole) of phenyl 
chloroformate in methylene chloride was stirred at room 
temperature for several hours. Excess isopropyl ether 
was added and the precipitate which formed was filtered 
off and discarded. The filtrate was dried over magnesium 
sulphate and the solvent was removed in vacuo. The residue 
was dissolved in methylene chloride and 175 g of 80 # 
(0.814 mole) m-chloroperoxybenzoic acid was added. The 
solution was stirred overnight at room temperature. An 
aqueous solution of soaium bisulrxte was added and the 
mixture was stirred for several hours and the phases 
separated. The methylene chloride phase was extracted with 
dilute aqueous sulfuric acid followed with dilute aqueous 
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sodium hydroxides the aqueous phases being discarded. The 
methylene chloride phase was dried over magnesium sulphate 
and the solvent removed in vacuo to give an oil residue. 
The oil crystallized from a mixture of methylene chloride 
and diethyl ether to give 89.26 g ( 7 6.2#) white crystals 
m.p. 84-85. 5 C. 

Analysis: Calculated for C 17 H 17 N0 4 S: C,6l.62; H, 5 .l 7 . 

1M.23 
H,5-21 
N,i».26 



' ' — J ! 

Pound . n g-u 

: C, 01.64; H,5.21; 



Preparation 10 
: !:-r( i »-Methylphenyl) su i Dhonyl - | _3_ piperidinol 

with 4-methylben2enesulphonic acid. 

A solution of 73.5 g (0.728 mole) of 3-hydroxy- 
piperidine and 350 g (1.84 mole) of p-toluenesulphonyl 
chloride in 1 litre of pyridine was stirred at room 
temperature for 1 7 . 5 hr. The solution was quenched in 
1 litre of water. The aqueous mixture was extracted with 
several portions of methylene chloride. The aoueous layer 
was discarded. The combined methylene chloride phases were 
extracted with several portions of 1 m aqueous sulphuric 
acid followed with several portions of 1 M aqueous sodium 
hydroxide. The methylene chloride phase was dried over 
magnesium sulphate and the solvent removed in vacuo to give 
an oil. The oil was crystallized from diethyl ether- 
methylene chloride to give a yellow solid, m.p. 132-133° C 
Analysis.. Calculated for C is H e3 N0 5 S a : C, 55 .73; H, 5 .66; 

Found : c, 55 .79; I'.iM, 

N,3-38 

Preparation 11 

l-r(4-Meth ylphen y l^ulDhonyn -it-pjper idinol ester with 
4-methvl benzenesulphonic ac-M. ~~ ~~ — 

Following the procedure of Preparation 10 and substi- 
tuting 4-hydroxypiperidine for 3-hydroxypiperidine, the 
title compound was obtained in 73-3# yield, m.p. U0.5- 

Analysis: Calculated for C^H^NC^: C55-73; H, 5 -66; 

P ° Und : C,55-60; h;I:64; 

N,3.3 9 
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Preparation 12 
3- r (lj-chlorophenyl)thio ( 4-methylphenyl) 
sulphonylipiperidine . 

A solution of the sodium salt of p-chlorothiophenol 

5 in 300 ml of dimethylf orroamide was prepared by the slow 
addition of 40-5 g (0.28 mole) of p-chlorothiophenol in 
dimethylformamide to a mixture of 12.0 g (0.2$ mole) of 
sodium hydride (50% oil dispersion washed with petroleum 
ether and dried in a stream of nitrogen) in dimethyl- 

10 formamide. After completion of the addition, the solution 
was stirred for an additional 0-5 hr at room temperature 
under nitrogen atmosphere. To the foregoing solution was 
added, all at once in solid form, 94.02 g (0.226 mole) 
of l-[(4-methylphenyl)teulphonyl3.-3-piperidinol ester with 

15 ■ 4-methylbenzenesulphonic acid. The reaction mixture was 
allowed to stir overnight at 100°C. The mixture was 
cooled to room temperature and diluted with 3 litres of 
water and made alkaline with aoueous sodium hydroxide. 
The mixture was extracted with methylene chloride and 

20 the aqueous layer discarded. The methylene chloride phase 
was back extracted with 10 # aqueous sodium hydroxide and 
the aqueous layer discarded. The methylene chloride phase 
was dried over magnesium sulphate, filtered and methylene 
chloride removed in vacuo to give an oil which crystallized 

25 upon trituration with isopropyl ether. A 5 g portion of 
the crystalline residue was recrystallized from methylene 
chloride-petroleum ether to give 2 .9 g (^00 yield based 
on aliquot token) of white crystals, m.p. 71-73-5 C. 

Analysis: Calculated for CibHb 0 ClN0 2 S 2 : C,5o.6l; H,5-28; 

N,3-67 

30 Found 5 c,56-59; H,5-32; 

N,3-69 
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Preparation 13 

^-r (^t-Chlor ophenyl) thioi-l-r (H-methylphenyl Sulphonyl! 
piperidine ♦ ™ " ~ 

To a stirred suspension of 0.0238 mole of sodium 
hydride in 150 ml of dimethylformaniide under nitrogen 
atmosphere at 25°c. was added 5.0 g (0.0347 mole) of 
p-chlorothiophenol in solid form. After 1 hr, 6.2 g 
(0.0152 mole) of l-[ (4-methylphenyl)sulphony:g-4-piperidino:i 
ester with 4-methylphenylbenzenesulphonic acid was added 
and the solution was stirred at 110°C. for 16 hr. The 
reaction mixture was quenched in 1 litre of water. The 
resulting milky mixture was extracted with methylene 
chloride and the aqueous layer discarded. The methylene 
chloride phase was extracted with several portions of 1 M 
sodium hydroxide and dried over magnesium sulphate. The 
solvent was removed in vacuo to give a liquid. White 
crystalline product, 4.42 g (76.3*), ra.p. 112-113.8°C. 
was obtained using ether and hexane to recrystallize. 
Analysis: Calculated for Ci e He 0 C1N0 2 S S : C,56.6l; H,5.28; 

N,3.67 

Found * C,56.82; H,5.36; 

n,3.62 

Preparation 14 

3-r (3-Chlorophenyl) thiol-l-r (4-methylphenyl) 
sulphonyllpiperidine . ~* 

A solution of 131.72 g (0.322 mole) of l-[ (4-methyl- 
phenyl Sulphonyl] -3-piperidinol ester with 4-methylbenzene- 
sulphonic acid, 49-75 g (0-345 mole) of m-chlorothiophenol 
and 123-0 g (1.17 mole) of sodium carbonate in 1. 5 litre: 
of dimethylformamide was stirred at 80°C. for 24 hr. Two 
litres of dilute aqueous sodium hydroxide was added and 
the mixture was extracted with methylene chloride. The 
methylene chloride phase was extracted with dilute aqueous 
sodium hydroxide and dried over magnesium sulphate. The 
solvent was removed in vacuo to give 122 g of an oil, 
the title product, which NMR showed to be largely 8o£. 
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Preparation 15 
3-[ (3-methylphenyl)thioT-l-r ( 4-methylphenyl)sulphonyrj 
piperidine . 

A solution of 116.10 g (0.284 mole) of l-[ ( 4-methyl- 
phenyl)sulphonyl]-3-piperidinol ester with 4-methylbenzene- 
sulphonic acid, 60 g (0.48 mole) of p-methylthiophenol and 
34 g (0.32 mole) of sodium carbonate in 1 liter of dimethyl* 
formamide was stirred at about 80° for 16 hr. The solvent 
was removed iii va cuo and the residue was partitioned 
between methylene chloride and 1 M aqueous sodium hydroxide. 
The methylene chloride phase was dried over magnesium 
sulphate and the solvent again removed in vacuo to give an 
oil confirmed to be the title product by NMR and mass 
spectrometry. 

Preparation 16 
3-p ( 3-Fluorophenyl ) th io yl-f ( 4-methylphenyl Sulphonyl ] 
piperidine . 

A solution of 82 .2 g (0.20 mol) of l-[ (4-roethylphenyl) 
sulphonyi]^3-P i P eridino1 ester with 4-methylbenzenesulphonic 
acid, 34.92 g (0.273 mole) of . p-f luorothiophenol and 25.5 g 
(0.241 mole) of sodium carbonate in 1 litre of dimethyl- 
formamide was stirred at 60-80°C for about 16 hr. The 
solvent was removed in vacuo and the residue was partitioned 
between methylene chloride and dilute aqueous sodium hydroxide 
The methylene chloride phase was dried over magnesium sulfate 
and the solvent again removed in vacuo to give an oil which 
was shown by NMR to contain the product with an impurity. 

Preparation 17 
( 4-Chlorophenyl )sulphonyl"| -1-f ( 4-methylphenyl) 
sulphonyl|piperidine . 

To a solution of 10.1 g (0.0265 mole) of 4-[(4- 
chlorophenyl) thio] ( 4-methylphenyl ^ulphonyl]piperidine in 
150 ml of methylene chloride (cooled to 0°C. in an ice 
bath) was added a solution of 10.46 g (0.061 mole) of 
m-chloroperoxybenzoic acid in 150 ml of methylene chloride. 
The mixture was stirred at rocm temperature for 45 minutes. 
A saturated solution of sodium sulphite was added and the 
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solution was stirred for an additional 10 minutes. The 
phases were separated and the aqueous phase discarded. The 
methylene chloride phase was extracted with several portions 
of dilute sodium hydroxide and dried over magnesium sulphate. 
5 The volume of the methylene chloride phase was reduced to 

about 200 ml and the solution placed in a freezer overnight. 
White crystalline solid, m.p. 263-26J»° C . in amount of 
5.84 g (53.4#) was obtained. 

Analysis: Calculated for C le HaoClN0 4 S a s C,52.23: H,4.87; 

10 Found * C,52.26; H^ill; 

N.3-30 

Preparation 18 
3-r ( ^-Chlorophenyl)sulphonyI1-l-[ ( 4-methylphenyl) 
sulphonffip iperidine . 

15 A mixture of 37-96 g (0.10 mole) of 3-[ (4-chloro- 

phenyl) thio]-l-[ ( 4-methylphenyl)sulphonyl-]piperidine, 
300 ml of glacial acetic acid, and 61.8 g of 30# hydrogen 
peroxide (0.6 mole) was stirred overnight at 90°C. The 
reaction mixture was cooled to room temperature and diluted 

20 with ice. water.- The diluted mixture was made alkaline with 
50# aqueous sodium hydroxide and extracted with methylene 
chloride. The aqueous phase was discarded. The methylene 
chloride phase was washed with sodium sulphite to remove 
traces of peroxide. The methylene chloride solution was 

25 - dried over magnesium sulphate, filtered and the solvent 

removed in vacuo to give a yellowish white solid. Recrystal- 
lization of an aliquot of the solid from methylene chloride- 
• hexanes gave the product, m.p. 186-187°C. in 57-2* overall 
yield. 

30 Analysis: Calculated for d b Hb 0 C1N0 4 S S : C,52.23; H,4.87; 

„ " n,3.38' 

Found : C,52.2* ; H,4.88; 

n,3-35 
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Preparation 19 
3-r (3-Chlorophenvl)sulphonvri-l-r (4-meth ylphenyl) 

sulphonyl^ piper idine . 

A solution of 41.9 9 (0.11 mole) of 3"[ (3-chloro- 
phenyl)thio]-l-[(4-methylphenyl)sulphonyI)piperidine and a 
30* aqueous solution (0.432 mole) of hydrogen peroxide 
in 1 litre of acetic acid was refluxed for 17 hr. An 
additional 30$ solution (0.1 mole) of hydrogen peroxide 
was added and refluxing was continued for an additional 
hour. The reaction mixture was quenched in water to give 
a precipitate which was collected and recrystallized from 
methylene chloride-hexane to give 19-49 9 (42.7*) white 
crystalline solid, m.p. 282-283-5 C. 

Analysis: calculated for Ci 8 H S o N0 4 S 2 Cl : C,52.23? H,4.87; 

N,3.3o 

Found • C,52.07; H,4.88y 

N,3-51 

Preparation 20 
1-r ( ^-Methylphenyl)sulphonyl-l-3-(phenylsulphonyl) 

piperidine. 

Preparation of 3-phenylthio-l-[ (4-methylphenyl) 

sulphonvUpiperidine '. 

A mixture of l-[ ( 4-methylphenyl )sulf onyl]-3-piperi- 
dinol ester with 4-methylbenzenesulphonic acid, excess 
thiopenol and excess sodium carbonate in dimethylformamide 
was hea:ed at 90°C. overnight. A large excess of dilute 
aqueous sodium hydroxide was added. The solution was 
extracted with methylene chloride. The methylene chloride 
phase was extracted with dilute aqueous sodium hydroxide, 
dried over magnesium sulphate and the solvent evaporated in 
vacuo to give an oil which was shown by mass spectrometry 
and NMR to be largely 3-phenylthio-l-[ ( 4-methylphenyl) 
sulphonyljpiper idine . 

Conversion of the sulphid e to sulphonyl 
The oil obtained above was dissolved in three 
equivalents of 30* hydrogen peroxide in 400 ml of acetic 
acid and heated at 80°C for l8 hr. An excess of sodium 
sulphite was added and the mixture was stirred at room 
temperature for 1 hr. Water was added and a gummy solid 
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precipitated. The solid was recrystallized from a mixture 
of methylene chloride-diethyl ether-hexane to give the 
title compound as white crystals, m.p. 158.5-l6l°c. 
Analysis: Calculated for Ci e HaiN0 4 S2J C,56.97; H,5.58; 
c „ n,3.69 

5 Found : c,56.H9; h,5-55; 

n,3.65 

Preparation 21 

3-[(^-Fluorophenyl) 3 ulphon y i1-l-r(J<-inethylphenyl) 
sulohony llpiper idine . — —— 

10 A solution of 2-[(4-fluorophenyl)thio]-l-[(i|- 

methylphenyl)sulphony^pi P eridine and excess meta-chloro- 
peroxybenzoic acid in methylene chloride was stirred at 
room temperature overnight. An excess of sodium sulphite 
and water was added and the mixture was stirred for 2 hr. 

15 An excess of sodium hydroxide was added. The methylene 
chloride phase was extracted with several portions of 
dilute aqueous sodium hydroxide, dried over magnesium 
sulphate and the solvent removed in vacuo to give an oil. 
The oil was crystallized frbm a mixture of methylene 

20 chloride-diethylether-hexane to give white crystals, 
m.p. I85. 5-186. 5°c. 

Analysis: Calculated for dalfe o N0*S 2 F: C, 5^.39; H,5.07; 

N »3-52 

Pound c,53.89; H,5.08; 

N,3.*»5 

25 Preparation 22 

3-[( i t-Methylphenyl>ulphonyl^-i- r (it- m ethylphenyl) 
sulohonyppiper idine . — — 

The compound 3-[ (^-methylphenyl) thio]-l-£ (4-methyl- 
phenyl)sulphonylj p i P er idine was oxidized and the title 
compound was isolated as in Preparation 21, m.p. 12l»-li»2°c . 
It contained a small amount of impurity as shown by thin 
layer chromatography. 
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. Preparation 23 
l-r(H-Methvlphenvl)sulphony;i-3-pi peridinemethanol 

Ester with 4-Methylbenzenesulph onic Acid. 

A mixture of 98 g (0.852 mole) of 5-(^ydroxymethyl) 
piperidine and 380 g (2.0 mole) of p-toluenesulphonyl 
chloride in one litre of pyridine was stirred at room 
temperature overnight. Several litres of water were added 
and the mixture was extracted with methylene chloride. 
The methylene chloride phase was separated and extracted 
with dilute aqueous sulphuric acid and then with dilute 
aqueous sodium hydroxide . The methylene chloride phase 
was dried over magnesium sulphate and the solvent was 
removed in vacuo to give the title ester as an oil. 

Preparation 2k 
l- [ (l|-Methylphenyl Sulphonyl] -3- f (pheny lthio) methyl] 

piperidine . 

T o a mixture of 130 g (1.23 mole) of sodium bicarbonate 
and 145 g (1-32 mole) of thiophenol in 1.5 litres of 
dimethylformamide (which had stirred at room temperature 
for about 1 hr) was added -l-[ (4-roethy lphenyl)sul P honyl]-3- 
piperidinemethanol ester with 4-methylbenzenesulphonic 
acid (the oil produced in Preparation 23) in 500 ml of 
dimethylformamide. The mixture was stirred at 80°C for 
12 hours and then at room temperature for 48 hr. One litre 
of dilute sodium hydroxide was added and the mixture was 
stirred for 2 hr. A viscous gum formed. The gum was 
separated and dissolved in methylene chloride. The 
resulting solution was extracted with several portions of 
dilute aqueous sodium hydroxide. The methylene chloride 
phase was dried over magnesium sulphate and the solvent was 
removed in vacuo . The residue was recrystallized from 
diethyl ether-methylene chloride to give 221.4 g {12% base< 
on starting 3- (hydroxymethyl) piperidine in Preparation 23) 
of white crystalline solid, m.p. 72-75 C. 
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Preparation 25 
1-T (4-Methylphenyl)5ulphohyl]-3-[ ( phenyl sulphonyl ) 
methyl]piperidine . 

A solution of 144.49 g (0.40 mole) of l-[ (4-methyl- 
phenyl )sulphonyl] -3-[ ( phenylth io ) me thyl ]piper idine and 
114 g of 30 # hydrogen peroxide (1.QQ6 mole) in 1 litre of 
glacial acetic acid was refluxed for 18 hr. A saturated 
aqueous solution of sodium sulphite was added and the 
mixture was stirred for about an hour. A gummy solid was 
isolated and recrystallized from methylene chloride hexane 
to give 106.0 g (67. 4#) of light tan solid, m.p. 135- 
136 -5°C. 

Analysis: Calculated for CibH2 S N0 4 S 2 : C, 57*99; H,5.89; 

Found : 0,57-95? H,5.88; 

N,3-53 

Preparation 26 

1-r (4-Methylphenyl )sulphonyr)-4-(phenylthio)piperidine . 

To a mixture of (0.30 mole) of sodium hydride 

(previously washed with dry petroleum ether) in 250 ml 

of dimethylformamide was added slowly, with stirring under 

nitrogen, a solution of 38.56 g (0-35 mole) of benzenethiol 

in 250 ml of dimethylformamide. The solution was stirred 

at room temperature for 45 min. To the mixture was added 

100.0 g (0.24 mole) of l-[ ( 4-methylphenyl)sulphonyl]-4- 

piperidinol ester with 4-methylbenzenesulphonic acid in one 

portion as a solid. The reaction mixture was stirred over 

night at room temperature and then diluted slowly with 2.5 

liters of water. During the addition of water a solid 

precipitated. The solid was separated by filtration and 

dissolved in chloroform. The chloroform solution was 

extracted with 10^ aqueous sodium hydroxide, dried and 

evaporated to remove solvent, leaving a brown oil residue 

which slowly crystallized to give white solid. The solid 

was recrystallized from methanol 10 give 7-90 g (79$ of 

white crystalline solid, m.p. 105-108°C 

Analysis: Calculated for Ci 8 H2iN02S 2 : C,62.22; H,6.09; 

N,4.03 

Found : C,62.24; H,6.08; 

N,4.09 
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Preparation 27 
1-r (it -Me thy lphenyl Sulphonyl (phenylmethyl) thiol 

pjperidine . 

A solution of the sodium salt of benzyl mercaptan was 
prepared in 250 ml of dimethylformamide by the slow 

5 addition of a solution of 26. 08 g (0.210 mole) of benzyl 

mercaptan in 125 ml of dimethylformamide to a 50 £ dispersion 
containing 0.16 mole of sodium hydride. To the stirred 
reaction mixture was added in one portion, as a solid, 
50.00 g (0.122 mole) of l-[ ( iJ-methylphenyDsulphonyl]- 1 *- 

10 piperidinol ester with 4-methylbenzenesulphonic acid and 

stirring was continued overnight at room temperature. The 
reaction mixture was diluted to 2 liters volume with water. 
The solid which precipitated slowly was separated by 
filtration and dissolved in chloroform. The chloroform 

15 solution was extracted with 10# aqueous sodium hydroxide, 
dried over magnesium sulphate, filtered and evaporated to 
give a solid. The solid was recrystallized from methylene 
chloride-hexane mixture to give the yellow solid, m.p. 
153. 5-156 .5°C. in 76. 8# yield. 

20 Analysis: Calculated for" Ci 9 H 2 3N0 2 S2 s C, 63.12 : H,6.4l; 

N , 3 • o7 

Found * c,62.98; H.6.36; 

N,3-91 

Preparation 28 
l-PhenylsulPhony>3-Pi"Peridinol ester with benzene- 
55 sulphonic acid. 

A mixture of 1^5 g (1.06 mole) of 3-hydroxypiperidine 
hydrochloride and 460 g benzenesulphonyl chloride in 1 litre 
of pyridine was stirred at 25°C for 48 hr. The mixture 
was quenched in water. The aqueous solution was extracted 
30 with methylene chloride. The methylene chloride solution 
was extracted in sequence with dilute sodium hydroxide, 
dilute sulphuric acid and dilute sodium hydroxide and then 
ev?po rated in vacuo to give a brown solid. Becrystallization 
of this solid from methylene chloride-hexane gave the 
35 product, m.p. 111-113°C 
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Analysis: Calculated for Ci T Hi 9 N0 5 S 2 : C, 53-53? H,5-02; 

N,3-67 

Found : 0,53.^5: H,5.00; 

N,3.72 

Preparation 29 
(2 , 5-Dichlorophenyl) thiol-l-f ( M-methylphenyl) 
sulphonyllpiperidine . 

The sodium salt of 2 , 5-dichlorobenzenethiol was 
prepared from 0.09 mole of sodium hydride (50$ dispersion) 
and 22.4 g (0.125 mole) of 2 , 5-dichlorobenzenethiol in 
250 ml of dimethylformamide under a nitrogen blanket with 
stirring for J>/k hr at room temperature. To the solution 
was added 28.63 S (0.07 mole) of l-[ ( 4-methylphenyl) 
sulphonyl) -^-piperidinol ester with 4-methylbenzenesulphonic •. 
acid in one portion as solid. The reaction mixture was 
stirred over the week-end at room temperature, then was 
diluted with water and made alkaline* The aqueous layer 
was extracted with chloroform,. The chloroform layer was 
back-extracted with 10% aqueous sodium hydroxide and 
evaporated to give a yellow solid. Recrystallization of 
the solid from methylene chloride-hexane gave 4.7 g (9**#) 
of white crystalline solid, m.p. 113-ll6°c. 

Analysis: Calculated for Ci B HisCl 2 N0 2 S2 : C,51.92; H,4.60; 

N,3.36 

Found : C, 51-72 7 H,4.59? 

N,J.36 

Preparation 30 

1-f Phenylmethvl)-**-piperidinol ester with ^-methyl- 
benzenesulphonic acid maleate [1;1*| . 

A solution of 100 g (0-52^4 mole) of N-benzyl-4- 
hydroxypiperidine and 13 g (0.68^ mole) of tosylchloride 
in 600 ml of pyridine was stirred at room temperature over 
night. One litre of methylene chloride and 500 ml of 0.5 M 
aqueous sodium hydroxide were added to the reaction mixture. 
The reaction mixrure was stirred for 10 min and the phases 
were separated. The methylene chloride layer was extracted 
with several portions of dilute sodium hydroxide, dried 
over magnesium sulphate and evaporated ill vacuo to give an 
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oil the free base of the title compound. The free base 
was' converted to the maleate salt which was recrystallized 
from methylene chloride-diethyl ether to give white 
crystalline solid, m.p. 159-160 C. 

Analysis: Calculated for C a3 Ha 7 H0 T S» C, 59-86; H,5-90; N,5-04 
Found : C59-79; H,5-86; N,2.95' 

Preparation 31 
4-r (2-ChlorophenylHhiol-l-r ( 4-methylphe nypsulphonylJ 

piper idine . 

Following the procedure of Preparation 26, the sodium 
salt of o-chlorothiophenol was prepared and reacted with 
l- C (4-methylphenyl)sulphonyl3-4-piperidinol ester with 
4-methylbenzenesulfonic acid. White crystalline product 
after recrystallization from methanol, m.p. 93 -to 95 C. 
in 1^% yield was obtained. 

Analysis: Calculated for C 18 H 2o Cl 2 N0 2 S 2 : C,56.6l; H,5-|8; 

• C.56.M. Hjl-g. 

Pre paration 32 
l- r ( i t -Methylphenyl>ulphonyn-4-r ( H-methylphenyl) thio] 

pi per idine ■ 

Following the procedure of Preparation 26, the sodium 
salt of p-thiocresol was prepared and reacted with 
(methyl P henyl>ulphonyl]-M-piperidinol ester with H-methyl- 
benzenesulphonic acid. White crystalline product after 
recrystallization from methanol, m.p. 97-101 C. in 55.** 
yield was obtained. 

Analysis: calculated for CieHasNOaSa : C,63.12; ^,6.41; 

Found « C,63.11; H^g; 

Preparation 35 

4-f (3,4-DichlorophenylHhio-l-i-r ( ^-methylphenyl) 
sulnhonvll piperidine . 

To a mixture of 0.29 mole of sodium hydride in 150 ml 
of dimethylformamide was added slowly with stirring under 
nitrogen to a solution of 60.6 g (0.558 mole) of 3,4- 
dichlorothiophenol in 150 ml of dimethylformamide. The 
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mixture was stirred for 20 min at room temperature and 
98.16 g (0.24 mole) of l-[(4-methylphenyl>ulphonyl3-4- 
piperidinol ester with 4-methylbenzenesulfonic acid was 
added in one portion as solid. After stirring for one 
hour an orange colour developed in the mixture. After two 
additional hours stirring, the mixture was diluted to 
2 5 00 ml with water during which time gelatinous 
precipitate developed. The aqueous phase was made slightly 
alxaline with 10% sodium hydroxide and extracted with 
chloroform. The chloroform extract was then back extracted 
with 10% sodium hydroxide. After drying and evaporating 
the solvent, a brown solid was obtained. After recrystal- 
lization from methanol, a white solid, m.p.. 79~80 C in 
60.1% yield was obtained. 
15 Analysis: Calculated for C ls H X 9Cl 2 0 2 S 2 N: 0,51-92* £,4.60; 

:C,52.10, .£61, 

Preparation 3^ 
4- r (5-Chlorophenyl) thiol-l-r (^-^et hylphenylWlpbonyll 

piperidine . 

To a suspension of 0.381 mole of sodium hydride in 
400 ml of dimethylformamide under nitrogen atmosphere using 
dry-ice acetone' cooling bath was slowly added 0.386 mole 
of m-chlorothiophenol in 200 ml of dimethylformamide. After 
evolution of hydrogen had ceased, the solution was warmed 
to room temperature. To the solution was added 140.2 g 
(0 .34? mole) of l-[ ( 4-methyl P henyl^ulphonylJ-4-piperidinol 
ester with 4-methylbenzenesulfonic acid in 500 ml of 
dimethylformamide and the mixture was stirred overnight 
at 90°C The solution was quenched in 3 litres of water 
which precipitated a gum. The gum was collected and 
dissolved in methylene chloride and this solution was 
extracted several times with dilute sodium hydroxide. The 
resulting methylene chloride solution was dried over 
magnesium sulphate and evaporated to give an oil- This was 
column chromatographed (silica gel gradient elution with 
petroleum ether-methylene chloride) to give 73-60 g (56.2%) 
of oil. White solid was obtained by crystallizing from 
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methylene chloride-hexane', m.p. 73 -5-7 1 * -5°C . 

Analysis: Calculated for delfe oN0 2 S 2 Cl : C56.61; H,5-28; 

N,3«o7 

Found s- C,56.67? H,5.28; 

N,3-67 

^ Preparation^ 35 

i|_ r (4-Fluprophenyl) thiol -1-r ( ^-methylphenyl>5ulphonyrj 
piperidine . 

To a stirred suspension of 0.152 mole of sodium hydride 
in 300 ml of dry dimethylf ormamide under nitrogen atmosphere 

10 at 25°C. was added 20 g (0.156 mole) of p-f luorothiophenol . 
After 1 hr, 61-90 g (0.151 mole) of l-[ (4-methylphenyl) 
sulphonyl]-4-piperidinol ester with M-methylbenzenesulchonic 
acid was added and the solution was stirred at 93 C. for 
Ik hr. The mixture was made basic with sodium hydroxide 

15 and the solution was extracted with several portions of 
methylene chloride. The combined methylene chloride 
extract was extracted with 1 M aqueous sodium hydroxide, 
dried over magnesium sulphate and evaporated in vacuo to 
give a liquid. On adding diethyl ether, ^3-79 9 (79-3#) 

20 white solid, m.p. 131-132. 5°C was obtained. 

Analysis: Calculated for CieHa 0 FN0 2 S 2 : C, 59-15? H,5-52; 

Found • C59.10; H,5-51r 

N,3-8l 

Preparation 36 

25 4„ r ( l|-chlorophenyl) thio1-l-(phenylmethyl)piperidine 

maleate fl-lV 

To a suspension of 0.035 mole of sodium hydride in 
dimethylformamide was added 7-0 g (0.0^86 mole) of p-chloro- 
thiophenol in dimethylformamide. After evolution of 
30 hydrogen had ceased, 10.3 g (0.0299 mole) of l-(phenylmethyl)- 
4-piperidinol ester with 4-methylbenzenesulphonic acid (free 
base) was added and the solution was stirred at roan temp- 
ture for 19 hr. The solvent was removed by vacuum distil- 
lation. T*he residue was dissolved in methylene chloride- 
The solution was extracted with several portions of 1 M 
aqueous sodium hydroxide, dried over magnesium sulphate and 
evaporated ill vacuo to give an oil, the free base of the 
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title compound. The oil produced 5 -34 g of the solid free 

base when crystallized from methanol diethyl ether. The 

maleate salt was prepared, 6.39 g, m.p. 155-I 5 6°c 

Analysis: Calculated for C^H^SCl: C,60.8 9 ; H, 5 . 5 8; 

Pound „ r ~ N >3.23 

* c, 60.77; H,5.56; 

K,3.l8 

Preparation ~Y[ 

g-CCC^-ChlorophenyDthio-im ethylyl-rfii-meth V.^^,., ) 
sulphony^piperidine^ ^ ■ — r—L 

A solution of 57.92 g (0.50* mole) of 2-hydroxymethyl- 
pxperxdxne and 2 3 6 g (1.24 »ole) of tosylchloride in one 
litre of pyridine was stirred at 2 5 °C. overnight. The 
mixture was quenched in water and the aaueous mixture was 
extracted with several portions of methylene chloride 
The combined methylene chloride extract was extracted with 
1 M sulphuric acxd solution followed by 1 M aqueous sodium 
hydroxide, dried over magnesium sulphate and evaporated to 
give an oil which was shown by nmr a „ d mass spectrometry 
to be l-C(*-aethylphenyl) S ulphonya]-2- P i P eridinemethanol 
ester with 4-methylbenzene sulfonic acid. * mixture of 
*0.78 g (0.0964 mole) of the oil, 24.60 g ( C .l 7 l mole) of 
P-chlorothiophenol and 2 5 .4 g of sodium carbonate in 200 
ml of dimethylformamide was stirred at 100°C. overnight 
and then quenched in dilute sodium hydroxide. The mixture 
was extracted with several portions of methylene chloride. 
The combined extract was extracted with several portions 
of 1 M sodium hydroxide, dried over magnesium sulphate and 
evaporated in vacuo to give an oil. The oil was crystal- 
lized from ether-hexane to give 2 9 -73 « of the solid 
product. On standing at room temperature, the solid 
melted. 

Analysis, Calculated for C a8 H B2 Cl N 0 te S a : C, 5 7.63; H, 5 .60; 

s C, 57.61; H,5.60; 

N,3-50 
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Preparation 38 

2-[ f (it-chlorophenyl) thiolmethyl^-l-phenylsulphonyl 
piperidine . 

A mixture of 280 g (1.9 1 * mole) of p-chlorothiophenol 
and 120 ml of 50 # sodium hydroxide in 1 litre of dimethyl - 
formamide was stirred for 15 min at 25°C. One mole of 
2-chloromethyl-l-(phenylsulphonyl> .piperidine was added and 
the solution was stirred at 60°C. for 65 hr. The mixture 
was quenched in water and the aqueous mixture was extracted 
with methylene chloride. The methylene chloride solution 
was extracted with several portions of dilute sodium 
hydroxide and evaporated in vacuo to give an oil. The oil 
was crystallized from methanol to give solid product," 
m.p. 78.5-80°C. 

Analysis: calculated for Ci e Hs 0 Ni0 2 S E Cls C,56.60? H,5-28; 

N,5-o7 

Found ' C,56.47? H,5.|6» 

N,3-oo 

Preparation 39 
2 -f r ( 4-Chlorophenyl) sulphonyl ~)methyl 1 -1-pheny lsulphcnyl- 
piperidine . 

A solution of 65.35 g (0.171 mole) of 2-[[ (4-chloro- 

phenyl ) thio]methyl]-l- phenylsulphonylpiperidine • and 0-72 

mole of hydrSgen peroxide (30#) in 500 ml of glacial acetic 

acid was heated at 80°C for 20 hr. Excess sodium bisulfide 

was added and the mixture was stirred at room temperature 

for 30 min. The mixture was quenched in water and the 

solution was extracted with methylene chloride. The 

methylene chloride solution was extracted with a solution 

of sodium bisulphite and dilute sodium hydroxide, dried over 

sodium sulphate and reduced in volume to about 400 ml on 

the rotary evaporator. One litre, of hexane was added and 

52.68 g (74.6$ of solid, m.p. 129-131°C precipitated. 

Analysis s Calculated for Ci 6 Hb oNiO^SaCls C,52-23: H *J 'f2 ? 

N,3'3o 

Found ' C,52.*2; H ^'E£' 
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Preparation 40 
l-(Diphenvlme thyl)-4-piperidinol monohydrochloride . 
A mixture of 49-2 g (0.487 mole) of 4-hydroxypiperidine, 
98.6 g (0.488 mole) of chlorodiphenylmethane and excess 
sodium bicarbonate in 600 ml of acetonitrile was refluxed 
overnight before being quenched in 1 litre of dilute 
aqueous sodium hydroxide . The aqueous mixture was 
extracted with methylene chloride. The methylene chloride 
phase was dried over magnesium sulpfiate and evaporated in 
vracuo to give a tan solid. Recrystallization of the solid 
from methylene chloride-petroleum ether gave 63.45 g 
(48.90. tan solid, m.p. 138-139°C . , the free base of the 
title compound. The free base was reacted with ethereal 
hydrogen chloride to give the hydrochloride salt which 
when recrystallized from methanol diethyl ether gave 
15 melting point of 249-250. 5°c. 

Analysis: Calculated for Ci 8 H2 2 ClNO: C, 71-16; H,7.30; 

Found : C,70.76; H,7-31: 

N,4.58 

Preparation 4l 

20 l-(Diphe nvlmethvl)-4-piperidinol ester with 4-methvl- 

benzenesulphonic acid*. 

A mixture of 57.4 g (0.215 mole) of l-(diphenylmethyl)- 
4-piperidinol and 55 g (0.2 89 mole) of tosylchloride in 
300 ml of pyridine was stirred at room temperature over 

25 night. The mixture was quenched in 500 ml of water. 

Several hundred ml of methylene chloride and 100 ml of 1 M 
sodium hydroxide were added. The mixture was vigorously 
agitated. The aqueous phase was separated and extracted 
with methylene chloride. The methylene chloride phases 

30 were combined, dried and evaporated in vacuo to give an oil. 
The oil was recrystallized from methylene chloride-diethyl 
ether to give 44.9 g (49.6J© solid, m.p. 122-123°c. 
Analysis: Calculated for C 25 K3Tlw 3 Si C,71 -23; H,£J!£; N,3.32 

Found : c,70.97; H,6.46; N,3-28 
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Preparation 42 
l-(piphenylmethyl)-4-piperidinol ester with 4-methyl- 
V^nzenesulphonic - acid maleate [1:1^. 

A portion of the l-(diphenylmethyl)-4-piperidinol 
ester with 4-methylbenzenesulphonic- acid obtained in 
5 Preparation 41 was reacted with maleic acid to obtain the 
maleate salt, m.p. 158 -5-159. 5°C . 

Analysis: Calculated for C 29 H 3 iN07S: C,64-79? H,5-8l; N,2 .61 
Found : C,64.76; H,5-86? N,2.58 

Preparation 43 
10 l-(piphenylmethvl)-4-( phenyl thio) piper idine. 

To a stirred suspension of 0.0179 mole of sodium 
hydride in dimethylformamide was added 3-5 9 ( 0-0318 mole) 
of thiophenol. After evolution of hydrogen had ceased, 
5.5 g (0.0131 mole) of l-( diphenylmethyl) -3-piperidinol 
15 ester with 4-methylbenzene sulphonic acid was added and the 
mixture was stirred at room temperature for 48 hr. The 
solvent was removed by vacuum distillation. The residue 
was dissolved in methylene chloride. The methylene 
chloride solution was extracted with several portions of 
20 1 M sodium hydroxide, dried over magnesium sulphate-, and 

evaporated in vacuo to give an oil. The solid crystallized 
on mixing the oil with methyl alcohol and diethyl ether 
to give white crystals, m.p. ll8-119°C 

Analysis: Calculated for Ca^HssNS: C,80.l8j H,7-01r N,3-90 
25 " pound : C,79-92; H,6-98y N,3-90 

Preparation 44 
•S-Chloromethyl-l-r f 4-methvlphenvl )sulphonyl. ipipe ridine . 
A solution of 40-77 g (0-355 mole) of 3-piperidinyl- 
methanol and 160 g (0.842 mole) of tosylchloride in 600 ml 
30 of pyridine was stirred at 25°C for 3 days. The reaction 
was quenched in 1 liter of 0.1 M sodium hydroxide and the 
resulting mixture was extracted with several, portions of 
methylene chloride. The combined methylene chloride extract 
was extracted with several portions of 1 M sulphuric acid 
35 and then with several portions of 1 M sodium hydroxide. The 
methylene chloride solution was dried over magnesium sulphate 
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and the solvent was removed in vacuo to give a brown oil. 
Recrystallization from methylene chloride hexane gave 
16.4 g of the product, m.p. 100-102 C. 

Analysis: Calculated for C i3 H ie N0aSCl : 0,5^25? H,6.|0; 

*~,t,a - c,5M.l0; h!6.31; 

Preparation 45 
l_f (4-MethylphenylWphonvl 1-3-r (ph enylthio)methyl^ 

piper idine. 

To a suspension of O.O808 mole of sodium hydride in 
250 ml of dry dimethylformamiae at room temperature and 
under nitrogen atmosphere was added 9-0 g (O.O818 mole) of 
thiophenol. After evolution of hydrogen had stopped, 
14 18 g (0.0494 mole) of 5 -chloromethyl-l-[ (4-methylphenyl) 
sulphonyl ]piperidine was added and the solution was stirred 
at 100-110°C. for 17 hr. The solution was quenched in 
500 ml of 1 M sodium hydroxide and the aqueous mixture was 
extracted with several portions of methylene chloride. 
The methylene chloride solution was dried over magnesium 
sulphate and the solvent was removed in vacuo to give an oil 
which solidified on standing. Recrystallization **™ 
methylene chloride-diethyl^ther-hexane gave 14.65 9 WW 
of the product, m.p. 66.67 C. 

Analysis: Calculated f or C 1 elfe 3 N0 2 S a : C,63.12; J.|-J*» 

*r«™a ' c,6?.43; H^6.50; 

Found n,3-93 

Preparation 46 

*_r (^loropheny l )sulphonyl 1- J -r ^n ylsulphonyr piperidine . 

Following the procedure of Preparation 14, 1-phenyl- 
sulphonyl.-3-piperidinol ester with benzene sulfonic acid is 
reacted with m-chlorothiophenol and sodium carbonate to 
give the title compound. 
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Preparation ^7 

l„f (lj-Methylphenyl)sulphanyl. ^-^-homopiper idinol Ester 
with 4-Methylbenzene.sulphonic Acid. 

Following the procedure of Preparation 10 and 
substituting 4-hydroxy-hexahydroazepine as prepared by 
Shifo, M., Bull. Chem. Soc, Japan 31 . PP ^18-22 (1958); 
C.A. 8l60g for 3-hydroxypiperidine, the title compound 

is prepared. 

Preparation 48 
1-T (i4-Methylphenyl)suli±ionyl\1- i l-(phenylthio)hOmo- 

piperidine . 

Following the procedure of Preparation 12 and 
substituting l-[ ( 4-methylphenyl) sulphonyl^ ]-4-homopiperidinol 
ester with 4-methylbenzene.sulphonic acid for l-[ (4-roethyl- 
phenyl):sul^ionyl3-3-piperidinol ester with 4-methylbenzene- 
suli*ionic acid, the title compound is obtained. 

Preparation **9 

l-[ (ij-Methylphenyl) sulphonyl -)-3-homopiperidinol Ester 
with 4-Methylbenzene sulphonic Acid . 

Following the procedure of* Preparation 10~and 
substituting 3-hydroxy-hexahydroazepine as prepared by 
Partch, R. , Tetrahedron Letters No. 13, PP- 1361-1364 
(1966)? CA. 6k_, 17567^ for 3-hydroxypiperidine, the title 
compound is prepared. 

Preparation 50 
1-r (i|-Methylphenyl) sulphonyl. y3-(phenylthio)homo- 
piperidine . 

Following the procedure of Preparation 12 and 
substituting l-[ (^-methylphenyl) sulphonyl ]-3-horaopiperidinol 
ester with i4-methylbenzenesulphonic acid for l-[ (^-methyl- 
phenyl) sulphonyl.] -3-piperidinol ester with 4-roethyl- 
benzenesulphonic acid, the title compound is obtained. 

Preparation 51 

^-Phenyl thiocyclohexanone Oxime. 

The title compound is prepared by reacting 4-bromo- 
cyclohexanone with the sodium salt of phenyl sulphide in 
dime thy lformamide followed by reacting with hydroxylamine . 
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The following Intermediates 1-58 serve more .fully to 
illustrate the preparation of the compounds of Formula II 
useful as chemical intermediates in the preparation of 
compounds of Formula I and the structures are m«*»t£ 
in Table 1. The scope of the invention as it pertains to 

* a r,ri fheir utility as intermediates is 
Formula II compounds and their utility < 11u «- tra ted 
not, however, limited thereto. Structures are illustrated 

in Table 1. 

Intermediate 1 

1 rf ,, ww, „>,.n Y HthloH>"rmHdin« maleate ., 

A 'section of 20.3 , (o!o67 mole) ot ,-U4-ch orophenyl) 
thio1-l-(phenylmethyl)pyrrolidine (free base) ana 14.6 g 
fo.094 mil) of phenyl chloroformat. in 800 ml °* ~«>£~ 
cMoride was stirred at room temperature for 1 5 hr The 
solvent wa. removed in vacuo to give an oil. The oil was 
dissolved in ether containing excess triethylamine and the 
mixture was stirred at room temperature for several hours. 
The solution was filtered and the solvent evaporated f r om 
the filtrate to give an oil. The oil was suspended in 300 
ml of 80* sulphurs acid and the mixture heated a : 6 0-K = • 
for 18 hr. The resulting solution was guenched in 4 1 
of ice-water and the mixture extracted with methylene 
chloride and the methylene chloride layer was ^carded, 
^e acidic aoueous layer was made basic with 5 0* sodium 
hvdroxide and extracted with methylene chloride. The 
^tnvl.n. chloride extract was dried over magnesium sulfate 
rno tnt solvent evaporated to give an oil, the free b e of 
the title compound. The male.te salt was prepared >* 
reacting the oil with maleic acid in methanol, precipitating 
with diethyl ether and recrystallizing from ""hanol- 
diethyl ether to give 2.6 g (11-8*) of white crystalline 

solid, m.p. 121 .5-K5 .5°C. „„..., og. 

Analysis, calculated for CwHxsWUSCl. c.50.99. H.4.89, 

Found H,1.10 
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Intermediate 2 

3_[- (it-Chlorophenyl) sulT^ilnyl "[pyrrolidine maleate . 

A solution of 12.3 9 (0-0577 mole) of 3"[ (4-chloro- 
phenyl)thio pyrrolidine (free base) and 12.3 9. (0.080 mole) 
of sodium perborate in 400 ml of 1 molar aqueous sulphuric 
acid solution was stirred at room temperature for 16.5 hr . 
The solution was made basic with sodium hydroxide and 
extracted with methylene chloride. The extract was dried 
over magnesium sulphate and the methylene chloride was 
removed in vacuo to give an oil, the free base of the title 
compound. The maleate salt was prepared crystallizing and 
recrystallizing from methyl alcohol-diethyl ether to give 
17.6 g (88.4£) of white crystalline solid, ro.p. 133-135°C . 
Analysis: Calculated for Ci 4 Hi 6 NO s SCl : C,48.63? H,4.66; 

. Found ' C,48.67; H>.67? 

N,4.02 

Intermediate 3 

3_p (4-Chlorophenyl)sulrhonyl ^pyrrolidine hydrochloride. 

A solution of 8.31 9 (0.0248 mole) of 3-[ (-4-chloro- 
phenyl) sulphonyl ]-l-(phenylmethyl) pyrrolidine (free base) 
and 7.1 g (0.0455 mole) of phenyl chloroformate in 300 ml 
of methylene chloride was stirred at room temperature for 
20 hr. Tha solution was extracted several times with 
dilute aqueous sodium hydroxide solution and the organic 
layer was separated and dried over magnesium sulphate.- The 
solvent was removed in vacuo to give an oil. The oil was 
suspended in 300 ml of 60% sulphuric- acid and the mixture 
poured over ice. The result ing ■ acidic mixture was extracted 
with methylene chloride and the methylene chloride layer 
was discarded. The acidic aqueous layer was made basic with 
50# sodium hydroxide solution and extracted with methylene 
chloride. The methylene chloride extract of the basic 
solution was dried over magnesium sulphate, and the solvent 
removed in vacuo to give an oil, the free base of the title 
compound. The hydrochloride salt was prepared using ethereal 
hydrogen chloride added to a methanol solution of the free 
base and recrystallized from methyl alcohol-diethyl ether to 
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give 4.11 g (58. 9#) of white crystalline solid, m.p. 
202-203°C. 

Analysis: Calculated for CioHi 3 N0 2 SCl 2 : C, 42. 567 H,4.64; 

N,4.96 

Found - . c,42.53; H,4.63; 

N,5.28 

5 Intermediate 4 

3-(Phenylsulphbnyl ) pyrrolidine maleate. 
A solution of 16.77 g (0.0557 mole) of l-(phenyl- 
methyl) -J- ( phenyl sulphonyl ) pyrrolidine (free base) and 12.0 g 
(0.076 mole) of phenyl chlorof ormate in 500 ml of 

10 methylene chloride was stirred at room temperature for 4 hr. 
The solvent was removed iii vacuo to give an oil. The oil 
was dissolved in ether with a little methyl alcohol and 
methylene chloride added to clear the solution. An excess 
of triethylamine was added and the solution stirred for 

15 1 hr. The mixture was filtered and the solvent removed in 
vacuo from the filtrate to give an oil. This oil was 
suspended in 300 ml of 48$ hydrobromic acid and the mixture 
was refluxed for 14-5 hr. The reaction mixture was extracted 
with several portions of ether and the ether layers 

20 discarded. The solution was made basic, with 50$ aqueous 

sodium hydroxide and the basic solution was extracted with 
several portions of methylene chloride. The combined 
methylene chloride extract of the basic solution was dried 
over magnesium sulphate and the solvent removed in vacuo to 

25 give an oil, the free base of the title compound. The free 

base was converted to the maleate salt, crystallizing and 

recrystallizing from methyl alcohol-diethyl ether to give 

10.53 g (57. 8#) of crystalline solid, m.p. 146 -5-147. 5°c. 

Analysis: Calculated for C i4 Hi 7 N0©S: C, 51.37? H,5-23; 

N,4.28 

30 Found : C, 51.42; H,5.25; 

N,4.35 
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Intermediate 5 
3-p (H-Methoxyphenyl) sulphonyl pyrrolidine hydro- 
chloride, 

A solution of 15.5 9 (0.060 mole) of >-[ (4-chloro- 
phenyl)sulphonyl ]Pyrrolidine hydrochloride and 9-0 g 

5 (0.167 mole) of sodium methoxide in 200 ml of dimethyl- 

sulphoxide^ was stirred at 100°C . for 2 hours. The solvent 
was removed in vacuo and the residue was partitioned 
between methylene chloride and water. The methylene 
chloride solution was dried over magnesium sulphate and 

10 the solvent was removed in vacuo to give an oil, the free 
base of the title compound. The hydrochloride salt was 
prepared, recrystallizing from methanol -diethyl ether to 
give 9.1 g (55%) of white crystalline solid, m.p. 181- 
182 °c. 

15 Analysis: Calculated for CnHi 6 N0 3 SCl : C, 47*57; H,5-8l; 
^ N,5-04 
Found s 0,47-30; H,5-83; 

N,4.99 

Intermediate 6 
( jj-Methylphenvl) thiolpyrrolidine maleate ■ 

20 A solution of 37-6 g (0.133 mole) of 3-[ ( 4-methyl- 

phenyl) thio]-l-(phenylmethyl)pyrrolidine (free base) and 
26.1 g '0.167 mole) of phenyl chlorof ormate in 500 ml of 
methylene chloride was stirred at room temperature for 
4 hr. The solution was extracted with dilute sodium 

25 hydroxide solution and the aqueous layer discarded. The 
methylene chloride layer was dried over magnesium sulphate 
and methylene chloride removed in vacuo to give an oil. 
The oil was dissolved in diethyl ether and excess triethyl- 
amine added to the solution. A white precipitate was 

30 removed by filtering. The ether filtrate was extracted 

with dilute sulphuric acid , and dried over magnesium sulphate. 
The solvent was removed ill vacuo to give an oil. A 
mixture of one half of the oil in 250 ml of 48# hydrobromic 
acid containing excess phenol was refluxed for 12 hr . The 

35 reaction mixture was poured over ice and the mixture made 
basic with 50# sodium hydroxide solution. The basic 
solution was extracted with methylene chloride. The 
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methylene chloride extract was dried over magnesium 
sulfate and solvent was removed in vacuo to give 9*90 g 
(77. 1#) of oil, the free base of the title compound. A 
portion of the free base was converted to the maleate 
salt, crystallizing and recrystallizing from methyl alcohol- 
diethyl ether to give white crystalline solid, m.p. 97-98°c. 
Analysis: Calculated for d 5 H 1B N0 4 S: C,58.23; H,6.19; 

Found • C, 57.98; H,6.19; 

Intermediate 7 

3-[ (J -Methyl phenyl )sulT$ionyl ^pyrrolidine hydrochloride. 

A solution of 3-[ ( 4-methylphenyl)sul£&anyl)-l- 
pyrrolidinecarboxylic acid phenyl ester (free base) and 
excess phenol in hydrobromic acid was refluxed for 

18 hr. The mixture was poured over ice and the reacting 
mixture made basic with 50# sodium hydroxide. The basic 
solution was extracted with methylene chloride. The extract 
was dried over magnesium sulphate and the methylene chloride 
removed in va cuo to give an oil, the free base of the title 
compound. The oil was dissolved in methanol and an excess 
of ethereaj. hydrogen chloride added. The product crystal- 
lized from the solution as white crystals, m.p. 196-197°C. 



Intermediate 8 

3-P 3 , M-Pichloro phenyl ) sulthonvl Ipyrrolidine hydrochloride 
A suspension of 32 g (0.08 mole) of [(3, 4-dichloro- 
phenyl) sulphonyl] -2 -pyrrolidinecarboxylic acid phenyl ester 
in 500 ml of kQ%> hydrobromic acid was refluxed for 16 hr 
and then poured over ice. The mixture was made basic with 
50^ sodium hydroxide and extracted with chloroform. The 
chloroform layer was extracted with dilute sodium hydroxide 
solution and dried over magnesium sulphate. The solvent was 
removed ira vacuo to give a solid, the free base of the title 
compound. The solid was dissolved in methanol and an excess 
of ethereal hydrogen chloride added. The hydrochloride 
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salt obtained was recrystallized from methyl alcohol- 
diethyl ether to give 21.4 g (84.8*) of white crystalline 
product, m.p. 209-210 C. 

Analysis: Calculated for Ci o Hi 2 N0 2 SCl 3 : C, 57-93: H,J.8J; 

• c,38.29; h;j186; 

Found N.4.45 

intermediate 9 
^- r f3,4-Dichlorophenyl)thiolPvrrolidine hydrochloride 

hemihydrate . 

A solution of 18.90 g (0.0561 mole) of 3-[(3,4- 
dichlorophenyl)thio3-l-(phenylmethyl)pyrrolidine (free base) 

and 11.0 g (0.070 mole) of phenyl chloroformate in 800 ml 

of methylene chloride was stirred at room temperature for 

3 hr. The methylene chloride solution was extracted first 

with dilute sulfuric acid followed by dilute sodium 

hydroxide, dried and evaporated in vacuo to give an oil. 

The oil was suspended in 500 ml of 48* hydrobromic acid 

and the mixture refluxed overnight. The reaction mixture 

was poured over ice and the mixture made basic with sodium 

hydroxide . - The- basic mixture was extracted with methylene 

chloride and the methylene chloride layer separated and 

dried over magnesium sulphate" and evaporated in vacuo to 

give an oil, the free base of the title compound. The 

hydrochloride salt was prepared in methanol with ethereal 

hydrogen chloride and recrystallized from methanol diethyl 

ether to give a white crystalline salt. On drying under 

high vacuum at 80°C the solid melted. On cooling, the melt 

formed a gloss, the monohydrochloride, hemihydrate. 

Analysis: calculated for C 2 0 *e*0S.Cl a • C,4 0 .90; H,4.46r 

. : C, 41.21; h',4.32- 

Found N,4.73 

Intermediate 10 

^-r(^-ChlorophenylUhiolP iperidine hydrobromide. 

A mixture of 25-2 9 (0-175 mole} of m-chlorothiophenol, 
48 26 g (0.118 mole) of l-[ (4-methylphenyl)suli*ionyl>3- 
piperidinol-4-methylphenylsulphonate ester and 5 6 9 of sodium 
carbonate in ?00 ml of dimethylf ormamide was heated at 
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100 C. for 22 hr. The mixture was cooled and quenched in 
excess 1 M sodium hydroxide solution. The aqueous mixture 
was extracted with several portions of methylene chloride 
and the combined methylene chloride extracts were extracted 
with several portions of 1 n sodium hydroxide solution and 
dried over magnesium sulphate. T he solvent was removed in 
vacuo to give an oil which was shown by NMR, mass spectrum 
and TLC to be 3-[ (3-chlorophenyl)thio]-l-|; ( 4-methylphenyl ) 
sulphonyl-- ]piperidine. A mixture of the oil and excess 
phenol in 200 ml of kQ% hydrobromic acid was refluxed for 
1 hr and quenched in an ice-water mix. The mixture was 
made basic with sodium hydroxide and extracted with several 
portions of methylene chloride. The combined methylene 
chloride extracts were extracted with several portions of 
1 M sulphuric acid and the methylene chloride layer discarded. 
The combined acidic extracts were made basic with sodium 
hydroxide and the basic solution was extracted with several 
portions of methylene chloride. The aqueous layer was 
discarded. The combined methylene chloride extract was 
dried over magnesium sulphate and methylene chloride was 
removed, in vacuo to give an oil, the free base of the title 
compound. The free base was reacted with hydrogen bromide ' 
using the solvent pair isopropanol-isopropyl ether for 
crystallization and recrystallization to obtain the hydro- 
bromide salt, m.p. 117.5-120°c. 

Analysis.- Calculated for CnHi 5 BrclNS: C,i»2.80; H,4.90; 

Found : C,il2.8l; H,i|.96; 

N,4.50 

Intermediate 11 

3-r (^-Chlorophenypthiolpiperidine hydrochloride. 

A mixture of 5H g (0-375 mole) of p-chlorothiophenol, 
51. * 9 (0.126 mole) of l-[ (4 -me thy lphenyl Sulphonyl . 3-3- 
piperidinol-4-methylphenylsulphonate ester and 35 g of 
sodium carbonate in pOO ml of dimethyirormamide was beared 
at 100 C. for 18 hr. The mixture was cooled and quenched 
in excess 1 M sodium hydroxide solution. The aqueous 
mixture was extracted with several portions of methylene 
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chloride and the combined methylene chloride l^tTacts were 
extracted with several portions of 1 M sodium hydroxide 
solution and dried over magnesium sulphate. The solvent was 
removed in vacuo to give an oil which was shown by NMR, mass 
spectrum and TLC to be impure N-tosyl-3-(p-chlorothio- 
phenoxy)piperidine. • (See Preparation 15 for the pure 
compound) . A mixture of this compound and excess phenol in 
75 ml of kQ% hydrobromic acid was ref luxed for 1 hr and 
quenched in an ice-water mix. The mixture was made basic 
w*ith sodium hydroxide and was extracted with several 
portions of methylene chloride. The aqueous layer was 
discarded. The combined methylene chloride extracts were 
dried over magnesium sulphate and the methylene chloride was 
removed in vacuo to give an oil, the free base of the title 
. compound. The free base was reacted with -hydrogen chloride 
using. the solvent pair diethyl ether-methanol for crystal- 
lization and recrystallization to obtain the white crystal- 
line hydrochloride salt, m.p. 159-l6l C. 
Analysis: calculated for C11H15CI2NS: C,50.01; H, 5-72 7 

Found - c, 50.07? H,| -78; 

. . Intermediate 12 

3_ r ( 4-chlorophenyl) sulphonyl Ipiperidine fumarate . 

A mixture of 24.18 g (0-66 mole) of 3-[( 4-chlorophenyl) 
. sulphonyl ]-l-[ ( 4-methylphenyl) sulphonyl ]piperidine, 200 ml of 
48£ hydrobromic acid and 200 g (2.0 moles) of phenol was 
refluxed for 1-5 hr. The reaction mixture was cooled and 
poured into ice. The mixture was carefully made alkaline 
with 50 £ sodium hydroxide solution and extracted with 
diethyl ether. The ether layer was separated and. held. The 
water layer was extracted with methylene" chloride and 
separated, discarding the aqueous phase. The methylene 
chloride extract was evaporated on a rotary evaporator to 
nive. an oil which was combined with the ether layer. The 
new ether solution was back-extracted with 10# sodium 
hydroxide solution and the water layer discarded. The ether 
layer was next extracted with IN sulphuric, acid and the ether 
layer discarded. The acidic aqueous phase was made alkaline 
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and extracted with methylene chloride. The methylene 
chloride layer was separated, dried and filtered, and the 
solvent was removed in vacuo to give e light yellow oil, the 
free base of the title compound. The free base was dissolved 
5 in methanol and an eguimolar amount of fumaric acid in 

methanol was added. Addition of diethyl ether gave crystalline 
fumarate salt. The yield of white salt after drying over 
night at 100°C. in vacuo was 11.18 g (49.6#), ra.p. 186- 
187°C. 

10 Analysis: Calculated for Ci 5 HieClN0 6 S : C,k7*9k; H,4.83; 

N,3-73 

Found : c,47-73; H,4.82; 

n,3.67 

Intermediate 15 
3-Phenvlsulpfronylpiperidine maleate. 

15 A mixture of 27-37 g (0.072 mole) of l-[ (H -methyl- 

phenyl) sulphonyl] -3- (phenylsulphonyl ;piperidine and excess 
phenol in 1 litre- of 48$ hydrobromic acid was refluxed for 
2.5 hr. The mixture was poured over ice and made basic 
with 50# sodium hydroxide solution. The basic solution 

20- was extracted with methylene chloride. The methylene 
chloride extract was dried over magnesium sulphate and 
evaporated in vacuo to give 13-64 g (83.356) of a solid, 
the free base of the title compound. A portion was 
converted to the maleate salt crystallizing and recrystal- 

25 lizing using the solvent pair methanol-diethyl ether, 
m.p. 157°C. 

Analysis: calculated for Ci 5 Hi9N0 e S: C,52-78; H,5.6l; 

N,4.10 

Found . C, 52. 85; H,5.64; 

30 Intermediate 14 

3-C(^^ chloro P he nyl)sulphinyl Jpiperidine maleate . 
A mixture of 21 A g (0.09 1 * mole) of 3-[ ( 4-chlorophenyl) 
thio]piperidine (free base) and 32.2 g (0.21 mole) of sodium 
perborate in kOO ml of dilute hydrochloric acid was stirred 
35 at room temperature overnight. The solution was made basic 
with 50# sodium hydroxide solution and extracted with 
methylene chloride. The methylene chloride extract was 
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dried over magnesium sulphate- and evaporated in vacuo to 
give an oil, the free base of the title compound. A 
portion of the oil was converted to the maleate salt, using 
the solvent pair methanol-diethyl ether for crystallizing 
and recrystallizing. White crystalline solid was obtained, 
m.p. 139-^0. 5°C. 

Analysis: Calculated for C 15 H le N0 5 = C,50.077 H,5-04; N,3-89 
Found « C, 49 .88 7 H,5-H; N,3-94 

Intermediate 15 

>-E (3-Chlorophenyl) s^lphohvi Ip iperidine hydrochloride . 

A mixture of 15-79 9 (0.033 mole) of ?-[ (3-chloro- 
phenyDsulphonyl 3-l-C ( 4-methylphenyl) sulphonyl 3 piperidine 
and excess phenol in 300 ml of 48* hydrobromic acid was 
refluxed for 1-1/2 hr and then was poured over ice. The 
aqueous mixture was made basic with 5 0# sodium hydroxide 
and extracted with methylene chloride. The methylene 
chloride extract was dried over magnesium sulphate and the 
solvent was evaporated in vacuo to give an oil, the free 
base of the title compound. A solution of the oil in 
methanol was treated with excess ethereal hydrogen chloride, 
ether was added to give the hydrochloric acid salt which 
was recrystallized from methanol -ether to give 8.03 9 
(8l.5£) white crystals, m.p. 179-181 C. 

Analysis: Calculated for Cx^H^NOaSC^ : C,44.60; *>^'Jj°' 

, - : C.44.70? h!5-12 7 

Found > N,4.8l 

intermediate 16 
3 _ r ( H-Methvlphenyl)sn1phonvl- ipi peridine maleate . 
- a solution of 41.1 g (0.105 mole) of 3- t (i»-inethyl- 
P henyl)sulphonyl 3 -l-[ ( 4-methylphenyl) sulphohyl-lpiP^ridine 
and excess phenol in 500 ml of 48# hydrobromic acid was 
refluxed for 3 hr and then stirred at room temperature 
overnight. The mixture was made basic with 50# sodium 
hydroxide solution and extracted with methylene chloride. 
The aqueous layer was discarded. The methylene chloride 
layer was extracted with several portions of dilute 
sulphuric, acid and the methylene chloride layer was 
discarded. The acidic extract was made basic with sodium 
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hydroxide and the basic solution was extracted with 
methylene chloride. The aqueous layer was discarded. The 
methylene chloride layer was dried over magnesium sulphate 
and the solvent was evaporated jln vacuo to give an oil, the 
free base of the title compound. The oil was dissolved in 
methanol and reacted with maleic acid in methanol using 
ether to precipitate the maleate salt and methanol-diethyl 
ether to recrystallize . A white solid, 17.09 9 (^5-8#), 
m.p. 157.5-159°C. was obtained. 

Analysis: Calculated for Ci 6 HaiN0 6 S: C, 5^.07? H,5-96; 

N,5.94 

Found : C,54.02; H,6.00; 

N,3-97 

Intermediate 17 

3-T (4-Fluorophenyl) sulphonyl ^piperidine maleate. 

A solution of 32.33 g (0.081 mole) of 3-[(i»-fluoro- 

phenyl ) sulphonyl ]-!-[ (4-methylphenyl Sulphonyl ]piperidine 

and excess phenol in 400 ml of 48$ hydrobromic acid was 

refluxed overnight. The reaction mixture was made basic 

with 50# sodium hydroxide and extracted with methylene 

"chloride. The methylene chloride-solution was dried over 

magnesium sulphate and the solvent was evaporated in vacuo 

to give an oil, the free base of the title compound. The 

free base was reacted with maleic acid using the solvent 

pair methanol-diethyl ether for crystallization and 

recrystallization to obtain the white maleate salt, m.p. 

170-170. 5°C. in the amount of 21.01 g {72.1%). 

Analysis: Calculated for Ci 5 Hi S N0 e SF: 0^9^99: H,5.31; 

N,5-89 

'Found : C,50.28; H,5-08; 

N,3-90 

Intermediate 18 

5-[ ( 4-Methoxyphenyl ) sulphonyl Ipiperidine maleate . 

A mixture of 3-[(4-chlorophenyl)jsuli*ionyl.]piperidine 
(free base) and excess sodium methoxide in 300 ml of 
dime thy Isulphoxide was heated at 90-100°C. for 1.5 hr. The 
solvent was removed in vacuo » and the residue was partitioned 
between methylene chloride and water. The water layer was 
discarded. The methylene chloride layer was extracted with 
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dilute sulphuric acid, and the methylene chloride layer 
discarded. The acidic extract was made basic with 50# 
sodium hydroxide and the basic solution extracted with 
methylene chloride. The aqueous,, layer was discarded. The 
methylene chloride layer was dried over magnesium sulphate 
and the solvent was removed in vacuo to give an oil, the 
free base of the title compound. A portion of the free 
base was converted to the maleate salt using the solvent 
pair methanol-diethyl ether for crystallization and 
recrystallization. White crystalline product, m.p. 150- 
151°C. was obtained. 

Analysis: Calculated for Ci 6 HeiN0 7 S: C,5l.7*» J'S" 7 ^' 

.. c.Si.». 

Intermediate 19 
H-f ( ij-chlorophenyl) thio]piperidine monohydro chloride 

lA -hydrate. 

A suspension of 11.0 g (0.02 88 mole) of i»-[(4-chloro- 
phenyl) thio}-l-[ ( 4-methylphenyl ) sulphonyl ]P iperidine and 
11.6 g (0.123 mole) of phenol in 80 ml of 48* hydrobromic 
acid was refluxed for 35 *in and was then quenched in 
500 ml of water. The aqueous mixture was made basic with 
5 0# sodium hydroxide and extracted with several portions 
of methylene chloride. The combined methylene chloride 
extract was dried over magnesium sulphate, and the solvent 
was evaporated to give an oil, the free base of the title 
compound. The free base was converted to the hydrochloric 
acid salt in methylene chloride-diethyl ether to give 6.07 
of white crystalline solid. Recrystallization from 
methylene chloride gave 5-20 g (68.4*) of the title product 

m.p. 160-162 °C. _ 
Analysis: Calculated for C 44 H 62 Cl B N*S*0: C,4o.l7; H,|.|li 
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Intermediate 20 
4-[ (^^Chlorophenyl) su i phonvl ipiperidine Monohydro- 
chloride. 

A mixture of 10.14 g (0.0246 mole) of 4-[ (4-chloro- 
phenyl Jsulphonyl ]-!-[( 4-methylphenyl) sulphonyl ]piperidine and 

5 40 ml of phenol in 120 ml of 48£ hydrobromic acid was 

refluxed for one hr and quenched in 800 ml of water . The 
mixture was made basic with $0% sodium hydroxide and then 
extracted with methylene chloride. The methylene chloride 
extract was dried over magnesium sulphate and the volume was 

10 reduced to 200 ml in vacuo . Excess ethereal hydrogen 

chloride was added to give a white precipitate, the hydro- 
chloride salt. Recrystallization of the salt from methanol- 
diethyl ether gave 3.80 g (52. 0#) of a crystalline solid, 
m.p. 280-281. 5°C. with decomposition. An additional 0.77 g 

15 (10.6#) of product was obtained from the filtrate. 

Analysis: Calculated for CnH 15 Cl 2 N0 2 S : C, 44.60; H,5.10; 

N,4.73 

Found > : c, 44. 387 H,5-00; 

N,4.74 

Intermediate 21 

20 4-[(4-chlorophenyl) su i T ^ inv i ]piperidine , Monohydro- 

chloride . 

A solution of 5.78 g (0.020 mole) of 4-[ (p-chloro- 
phenyl)thio]piperidine hydrochloride hydrate and 4.61 g 
(0.030 mole) of sodium perborate in 200 ml of dilute hydro- 

25 chloride acid was stirred at room temperature overnight. 

The reaction mixture was quenched in dilute sodium hydroxide 
and the resulting basic solution was extracted with methylene 
chloride. The methylene chloride layer was dried over 
magnesium sulphate and the solvent was removed in va cuo to 

30 give a white solid, the free base of the title compound. The 
free base was reacted with ethereal hydrogen chloride and 
the salt was recrystallized from methanol-diethyl ether to 
give the product as a white crystalline solid, m.p. 22 -221°C< 
Analysis: Calculated for Ci iHi 5 N0SCl 2 : C, 47-15; H,5^40; 

N,5.00 

35 Found . c, 47-00; H,5.36; 

N,4.91 



i 



0160436 

•70 

Intermediate 22 
K t N-DiTnethvl-g-fM-r(3-piperidinyl)s ulphonv33phenoxyT 

ethanamine dimaleate. 

A mixture of 5-2 g (0.155 mole) of sodium hydride and 
15- ^9 9 (0.152 mole) of 2-(dimethylamino)ethanol in 
dimethylsulphoxide. was stirred at room temperature for 0-5 »r. 
A solution of 26.16 g (0.101 mole) of 3-[ ( H-chlorophenyl) 
sulphonyl ]piperidine (free base) in dimethylsulphoxide was-. ... 
added and the mixture was heated at 100°C . for 2 hr. The 
solvent was removed in vacuo and the residue was partitioned 
between methylene chloride and dilute sodium hydroxide. The 
aqueous layer was discarded. The methylene chloride layer 
was extracted with dilute sulphuric acid and the methylene 
chloride layer was discarded. The aqueous layer was made 
basic with 50£ sodium hydroxide and extracted with methylene 
chloride. The aqueous layer was discarded. The methylene 
chloride layer was dried over magnesium sulphate and the 
solvent was removed in vacuo to give an oil, the free base 
of the title compound. The free base was converted to the 
maleate salt, using the solvent pair methanol-diethyl ether 
for crystallizing and recrystallizing, a white crystalline 
solid, m.p. 125-126. 5°C 

Analysis: Calculated for C 2 3 H az Vi z 0i iS : C, 50-75; 

- c - 50 - 55! ^;l:ll r 

intermediate 23 

N - N-Diethvl-2 -r k-r ( 5-piPeridinvl ) sulphonyl Tphenoxyi 
ethanamine dimaleate. 

A mixture of 1.98 g (0.0825 mole) of sodium hydride and 
11.7 g (0.1 mole) of 2-(N,N-diethylamino) ethanol in kOO ml 
of dimethylsulphoxide was stirred at room temperature for 
0.5 hr. A solution of 14.87 g (0.057^ mole) of 3-[( 1 <- 
chlorophenyl) sulphonyl ]piperidine (free base) in 100 ml of 
dimethyl sulphoxide was added and the mixture was stirred at 
80-100°C. for 1.5 hr. The solvent was removed in vacuo and 
the residue was partitioned between methylene chloride and 
dilute sulphuric acid. The methylene chloride layer was 
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discarded. The aqueous extract was made basic with sodium 
hydroxide and extracted with methylene chloride. The 
aqueous layer was discarded. The methylene chloride layer 
was dried over magnesium sulphate, and solvent was removed 

5 in vacuo to give an oil, the free base of the title compound. 
The free base was converted to the maleate salt, using the 
solvent pair methanol-diethyl ether for crystallizing and 
recrystallizing. The white crystalline product was obtained 
in the amount of 27.88 g (84. 9#), m.p. 139.5-1*0 .5°C. 

10 Analysis: Calculated for C a 5H 36 N 2 0uS : C,52.44; H,6.34; 

N,4.89 

Found : C52-31? H,6.34; 

N,4.83 

Intermediate 24 
3-r r 4- (2 -Methoxyethoxy ) phenyl Isulphonyr.ipjperidine 
15 Hydrochloride . 

A mixture of I.56 g (O.O65 mole) of sodium hydride and 
5.32 g (0.07 mole) of 2-methoxyethanol in 300 ml of dimethyl - 
sulphoxide was stirred at room temperature for 0.5 hr. A 
solution of 12.0 g (0.0463 mole) of 3-[ ( 4-chlorophenyl) 

20 sulphonyl". ]piperidine (free base) in 100 ml of dimethyl 

sulphoxide was added and the mixture was stirred at 80-100°c. 
for 1 hr. The solvent was removed in vacuo and the residue 
was partitioned between methylene chloride and water. The 
methylene chloride layer was dried over magnesium sulphate 

25 and the solvent was removed in vacuo to give an oil, the 

free base of the title compound. The free base was reacted 
with ethereal hydrogen chloride, crystallizing and recrystal- 
lizing using the solvent pair methanol -diethyl ether to 
give 10.12 g (65. 2#) of the white crystalline hydrochloride 

30 salt, m.p. 206-208°c. 

Analysis: Calculated for C 14 H2 2 N0 4 SCl : C, 50.07; H,6.60; 

N,4.17 

Pound • c, 49-86; H,6.64; 

N,4.13 
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Intermediate 25 
3-r (Phenyl sulphonyl )methyllpiperidine hydrochloride. 
A mixture of 70 g (0.178 mole) of l-[ ( 4-methylphenyl) 
sulphonyl ] -3 -[ (phenyl sulphonyl )methyl]piperidine and 120 g 
(1.27 mole) of phenol in 400 ml of kB% hydrobromic acid was 
refluxed for k hr and then made basic with 50# sodium 
hydroxide. The mixture was extracted with methylene 
chloride and the aqueous layer discarded. The methylene 
chloride layer was extracted with dilute sulfuric acid and 
the methylene chloride layer discarded. The aqueous layer 
was made basic with sodium hydroxide and extracted with 
methylene chloride. The aqueous layer was discarded. The 
methylene chloride layer was dried over magnesium sulphate 
and the solvent was removed in vacuo to give an oil, the 
free base of the title compound. The free base was 
reacted with ethereal hydrogen chloride, crystallizing and 
re crystallizing using the solvent pair methanol-diethyl 
ether to give J1.12 g (63-5#) of the white crystalline 
hydrochloride salt, m.p. 225-226. 5°C. 

Analysis: Calculated for CnHasNO^SCl : C,50.07; H,6.60j 

Found • : C, 49-86; U,6'.6k; 

N,4.13 

Intermediates "25 a to s- 
Utilizing the procedure of Intermediate 15, the 
following are prepared by refluxing their corresponding 
precursors having a ( 4 -me thy lphenyl) sulphonyl radical on the 
piperidine nitrogen (obtained by above-described and 
illustrated methods) with hydrobromic acid: 

a) 3-( 1-naphthyl sulphonyl )piperidine hydrochloride, 

b) 3_(2-naphthyl sulphonyl )piperidine hydrochloride, 

c) 3-[ (2 ,3-dihydro-lH-inden-4-yl).sulphonyl jpiperidine 

hydrochloride, 

d) 3-[ (2 ,3-dihydro-lH-inden-5-yl) sulphonyl ]piperidiue 

hydrochloride, 

e) 3- (4-biphenyl sulphonyl Jpiperidine hydrochloride, 

f ) 3-[(H-fluorophenyl)sulphonyl ]piperidine hydrochloride 

g ) 3-£(^-cyanophenyl)sulphc!.yll piperidine hydrochloride, 
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h) 3-£ (4-nitrophenyl) sulphonyl ]piperidine hydrochloride, 

i) 5-[ (ii-dimethylaminophenyl) sulphonyl ]piper idine 

hydrochloride, 

j) (N,N-dimethylamino)carbonyl]phenyl] sulphonyl ] 

piper idine hydrochloride, 
k) N,N-diethyl-2-[4-[ (3-piperidinyl) sulphonyl '.]phenylthio] 

ethanamine hydrochloride, 
1) N,N-diethyl-2-[4-[ (3-piperidinyl)sulphonyl ]phenyl- 

sulphonyl ] ethanamine hydrochloride, 
m) N,N-diethyl-2-[4-(3-piperidinyl) sulphonyl ]phenyl] 

ethanamine hydrochloride, 
n) 3-[[4-.(methylthio)phenyl)] sulphonyl]piperidine 

hydrochloride, 
o) 3-[^-(methylsulphonyr ) phenyl]. sulphonyl ]piper idine 

hydrochloride, 
p) 3-[[4-(phenylthio)phenyl]^J-Phonyl^piperidine 

hydrochloride, 

q) 3-[ (4-trif luoromethylphenyl) sulphonyl ]piper idine 
hydrochloride, 

r ) 3~[ (^-bromopheny_l)si^^ hydrochloride, 
and s) 3-[ (4 -iodophenyl) sulphonyl, ]piper idine hydrochloride. 

Intermediates 27 a and b 
Utilizing the procedure of Intermediate 21 and 
substituting the following for 4-[ (p-chlorophenyl) thio] 
piperidine : 

N,N-diethyl-2-[4-[ (3-piperidinyl)sulphonyl; ^phenyl- 

th io ] ethanamine , and 
3-[ 4- ( methyl thiophenyl) sulphonyl.]piperidine, 
there are obtained: 

a ) N , N-diethyl-2 -[ 4-[ ( 3-p iper idinyl ) sulphonyl ]phenyl- 

sulphinyl-] ethanamine hydrochloride, and 
b) 3-[ i f-(methylsulphinyl .)phenyl) sulphonyl ]piperidine 
hydrochloride. 
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15 



20 



Intermediates 28 a-f 
Utilizing the procedure of Intermediate 15, the 
following are prepared by refluxing their corresponding 
precursors having a ( J|-methylphenyl) sulf onyl radical on 
the piperidine nitrogen (obtained by above-described and 
illustrated methods) with hydrobromic acid: 

a ) 3~[ (2, 3-dimethy lphenyl) sulphonyl ]piper idine 

hydrochloride, 

b) 3-[ (2, 4-dimethy lphenyl) sulphonyl ]piperidine 

hydrochloride , 

c) 3-[ (2 ,3, 5-trimethylphenyl) sulphonyl ]piperidine 

hydrochloride, 

d) 3-[ (2 > 6-t rime thy lphenyl) sulphonyl ]piperidine 

hydrochloride, 

e ) ( if-tertiarybutylphenyl) sulphonyl ]piperidine 
hydrochloride, and 

f ) 3-[ (2 -methyl-^-ethylphenyl) sulphonyl ]piperidine 

hydrochloride . 

Intermediates 29 a-i 
By reacting the following with an appropriate alkali- 
metal alkoxide: 



25 



3- 
3- 
3- 
3- 
3- 
3- 
3- 

there are 



30 



a) 
b) 



3- 
3- 



c) 3- 

d) 3- 

e) 3- 



35 



f) 
g) 



3- 
3- 



h) 3- 

i) 3- 



£ (2 ,4-dichlorophenyl) sulphonyl ]piperidine, 
[ (3,^-dichlorophenyl) sulphonyl. ]piper idine, 
[ (3,5-dichlorophenyl) sulphonyl.]piper idine, 
[ (2,6-dichlorophenyl)^ulFh03nyl/]piperidine, 
[ ( 3 , 1 , 5-tr ichloropheny 1 ) sulphonyl ]piper idine , 
[ (4-chlorophenyl) sulphonyl ]piper idine, and 
[ (l*-chloro-2 -me thy lphenyl) sulphonyl ]piper idine, 
obtained; 

[ (2 , 4-dimetlioxyphenyl) sulphonyl ]piper idine, 
I (2 , ii-diethoxyphenyl) .sulphonyl. ]piper idine, 
[ (3-chloro-^-methoxyphenyl) sulphonyl ]piperidine, 
[ (3-.chloro-5-roethoxyphenyl) sulphonyl ]pipcr idine, 
[ (2,6-dimethoxyphenyl) sulphonyl ]piper idine. 
[(3-chloro-^,5-dimethoxyphenyl) sulphonyl ]piperidine, 
£ ( 4 -n-butoxyphenyl ) sulphonyl Jpiperidine, 
[(2-methyl-^-methoxyphenyl) sulphonyl piperidine, and 
[ (2-roethyl-**-ethoxyphenyl) sulphonyl ]piper idine • 
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Intermediates, 30 a-i 
Utilizing the procedure of Intermediate 15, the 
following are prepared by refluxing their corresponding 
precursors having a ( ^-methylphenyl) sulphonyl radical t>n 
the piperidine nitrogen (obtained by above-described and 
illustrated methods) with hydrobromic acid: 

a ) 3"[ (2-chloro-6-nitrophenyl) sulphonyl ^piperidine 

hydrochloride, 

b ) 3"[ (2-nitro-3-chlorophenyl) sulphonyl ]piperidine 

hydrochloride, 

c) 3-[ (3-chloro-*l-nitrophenyl) sulphonyl ]piperidine 

hydrochloride, 
3-[ (2-nitro-4-chlorophenyl) sulphonyl ]piperidine 
hydrochloride, 

e) 3-[ (3-chloro-5-nitrophenyl) sulphonyl. ]piperidine 

hydrochloride, 

f ) 3-[ (3-nitro-^-chlorophenyl) sulphonyl ^piperidine 

hydrochloride, 

g) 3-[ (2-nitro-5-chlorophenyl) sulphonyl ]piperidine 
hydrochloride, 

h) 3-[ (3-chloro-4 -me thylthiophenyl). sulphonyl ]piperidine 

hydrochloride, and 

i) 3-[ (3-chloro-4-phenylthiophenyl) sulphonyl ]piperidine 

hydrochloride . 

Intermediates 31 a tod 
Utilizing the procedure of Intermediate 15, the 
following are prepared by refluxing their corresponding 
precursors having a ( ^-methylphenyl) sulphonyl radical on 
the pyridine nitrogen (obtained by above-described and 
illustrated methods) with hydrobromic acid: 

a) 3-[[ (3-chlorophenyl) sulphonyl. ]methyl]piperidine 

hydrochloride, 

b) 3-[(l-naphthyl k sulphonyl.)methyl]piperidine hydro- 

chloride, 

c) 3-[ [ (2 , 3-dihydro-lH-inden-^-yl) .sulphonyl ]methyl] 

piperidine hydrochloride, 

d) 3-[2-(3-chlorophenyl)sulFhonyl ]ethyl]piperidine 

hydrochloride . 
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Intermediates 32 a-d 
The following are reacted with phenyl chlorformate as 

in Intermediate 3 followed by hydrolysis with a base such 

as sodium hydroxide: 

l-benzyl-3-[ (3,4 -dimethoxypheny 1 ) th io ]p iper idine , 
l-benzyl-3-[ (3, 4 -dimethoxyphenyl) sulphonyl" ]piperidine, 

1- benzyl-3~[ (3 / 5-dimethoxyphenyl)sulFhonyl.]piperidine, 
and, l-benzyl-3-[(3,4,5-trimethoxyphenyl) sulphonyl ]piperidine, 

to give the following: 

a) 3_£ (3,l*-dimethoxyphenyl)thio]piperidine, 

b) 3-[(3,i*-dimethoxyphenyl) sulphonyl. ] piper idine, 

c) 3-[(3,5-dimethoxyphenyl)sulFhanyl.]P i P eridine ' and 

d) 3-[ (3,4,5-trimethoxyphenyl)sulphonyl ]piperidine. 

Intermediate 33 

2- rf ( ^-chlorophenvllsulphonyl ImethyllpiDeri dine mono- 
hydrochloride . 

A mixture of 45.1 g (0.109 mole) of 2 -[ [ ( 4-chlorophenyl) 
sulfonyl3methyl]-l-phenylsuli*onYlpiperidine - and 200 ml 
of phenol in 200 ml of k8#> hydrobromic acid was refluxed 
for 1 hr. The reaction mixture was quenched in water and 
50$ sodium hydroxide was added until the solution was 
basic (pH>10). The mixture was extracted with methylene 
chloride. The methylene chloride phase was separated, 
extracted with dilute aqueous sodium hydroxide followed by 
several portions of dilute sulphuric acid. The acidic phase 
was separated, basified with solid sodium carbonate and 
extracted with methylene chloride. This methylene chloride 
solution was dried over sodium .sulphate and evaporated to 
remove solvent in vacuo to give an oil, the free base of 
the title compound. The free base was dissolved in methanol 
and converted to the hydrochloride salt with ethereal 
hydrogen chloride and the salt was recrystallized from 
methanol-diethyl ether to give 22 . 82 g (67-5#) white 
crystalline solid, m.p. 223-5-224 -5°C 

Analysis: Calculated for C12H17NO2SCI2 : C, 46.46; jJ'jj-52? 

Found s C, 46.40; H^.45; 

N,4.55 
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Intermediate 34 
lt-f ( -Me thoxyphenyl Sulphonyl : Ipiperidine monohydro- 
chloride. 

A solution of 1.12 g <0.00?8 mole) of 4-[ ( i»-chloro- 
phenyl) sulfonyl]piperidine monohydrbchloride and 0.0152 
mole of sodium methoxide in 60 ml of dimethylsuJphoxioe- - 
heated at 90°C . for 2 hrs. The reaction mixture was 
quenched in water and diluted mixture was extracted with 
methylene chloride. The methylene chloride phase was 
dried over sodium sulphate and the solvent was removed on 
the rotary evaporator. The residue (the free base of the 
title compound) was dissolved in methanol and the solution 
was treated with an excess of ethereal hydrogen chloride. 
The resulting hydrochloride salt was recrystallized from 
methanol-diethyl ether to give white crystalline solid, 
m.p. 275-276°C. 

Analysis: Calculated for Ci 2 HxbN0 3 SC1 : C, 49.40; ^,6.27; 

Found : 09-19; 'H'.g'.g* 

N,4.8l 

Intermediate 35 
4_ r (g > 5-Dichlorophenyl)thio-lpiperidine monohydro- 

chloride . 

A mixture of 200 g (2.13 mole) of phenol, 200 ml of 
48% hydrobromic acid and 21.86 g (0.053 mole) of 4-[(2,5- 
dichlorophenyl) thio]-l-[ ( 4 -me thylphenyl) sulphonyl ]piperidine 
were heated at reflux for 1.5 br. The reaction mixture 
was diluted to 2 litres volume with ice water and made 
alkaline with- 50% sodium hydroxide. The aqueous layer 
was extracted with diethyl ether. The ether phase was 
extracted with IN sulphuric acid. The resulting aqueous 
acidic phase was extracted with methylene chloride. The 
methylene chloride phase was dried, filtered and evaporated 
to remove solvent to give a brown oil, the free base of 
the title compound. The free base was converted to 9*36 g 
(59»1%) of a white crystalline hydrochloride salt as in 
intermediate 33, ni.p. 198-200°C. 

Analysis: Calculated for C u HuCl s NS: 0,44.24; H,4.73? N,4.69 
Found s C,44.34; H,4.65t N,4.67 
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Intermediate 36 

fr_ r (lj-Methylphenyl)thiolpiperidine monohydrochloride . 

A mixture of 100 ml of kQ% hydrobromic acid, 23.50 g 
(0.25 mole) of phenol and 39-85 g (0 . 11 moles) of 4 *— C C J *- 
methylphenyl)thio]-l-phenylsulphonyipiperidine were heated at 

reflux for 1.5 hr. The reaction mixture was cooled to room 
temperature, diluted to 1 litre volume with ice water and 
made alkaline with 50# sodium hydroxide. The alkaline 
solution was extracted with diethyl ether. The ether phase 
was extracted with IN sulphuric acid. The resulting acidic 
phase was separated and made alkaline and extracted with 
methylene chloride. The methylene chloride layer was dried 
over sodium sulphate; filtered and evaporated to give a light 
yellow oil, the free base of the title compound. The free 
base was converted to 11-52 g (43#) of a white crystalline 
hydrochloride salt as in Intermediate 33, n»-P- 169-174 C. 

Analysis: Calculated for C ls >H xe ClNS: C, 59-12: H, 7.4*7 N,5-74 
Found • C, 58.78; H,7.46; N,5-72 

Intermediate 37 
k - f phenyl th io ) -P iper idine monohvdrochlo r ide . 
A mixture of 68.23 g (0.20 mole) of l-[ (4-methylphenyl) 
sulphonyl ] -4-(phenylthio) piper idine, 43-3 g (0.46 mole) of 
phenol and 200 ml of 48£ hydrobromic acid was heated at 
reflux for 1.5 hr. The reaction mixture was cooled to room 
temperature and diluted with water. The aqueous solution 
was made alkaline with 50* sodium hydroxide. The aqueous 
mixture was extracted with diethyl ether and the resulting 
ether layer was extracted with IN sulphuric acid. The aqueous 
acidic layer was made alkaline and extracted with benzene. 
The benzene layer was dried over sodium sulphate,, filtered and 
evaporated to give an oil, the free base of the title 
compound in 6o£ yield. The free base was converted to a white 
crystalline hydrochloride salt as in Intermediate 33, 
m.p. 159-l6l°C. 

Analysis: Calculated for CnH l6 ClNS: C, 57-50; H,7-02; N,6.10 
Found * C, 57-44; H,7-08; N,6.13 
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Intermediate 38 

it-r (2-Chlorophenyl) thio]piperidine monohydrochloride . 

A mixture of 88.76 g (0.2? mole) of 4-[ (2-chloro- 

phenyl)thio]-l-[(4-n>ethylphenyl Sulphonyl ]piperidine, i»7-0 g 

(0.50 mole) of phenol and 200 ml of 48% hydrobromic acid was 

refluxed for 1.5 hr. The reaction mixture was cooled to 

room temperature and diluted with ice water. The mixture 

was made alkaline with 50% sodium hydroxide and extracted 

with diethyl ether. The ether phase was extracted with IN 

sulphuric, acid. The acidic layer was made alkaline and 

extracted with methylene chloride. The methylene chloride 

layer was dried over sodium sulphate, filtered and evaporated 

to give an oil, the free base of the title compound. The 

free base was converted to H .JO g (36-5%) of a white 

o 

crystalline hydrochloride salt, m.p. 202-210 C. 

Analysis: Calculated for C u H 15 Cl 8 Nb: C,50.01; H,5-72; N,5-30 

Found c, 50.28? H,5-73; N,5-32 

Intermediate 39 
jj-r (3-chlorophenyl)thioipiperidine maleate fitly 
A suspension of 8.66 g (0.0227 mole) of 4-[ (3-chloro- 
phenyl)thio]-l-[ (i»-methylphenyl)sulfonyl3piperidine and 
HO ml of phenol in 75 ml of kS% hydrobromic acid was refluxed 
for 1.5 hr. The reaction mixture was quenched in water and 
basified with 50% sodium hydroxide. The solution was 
extracted with several portions of methylene chloride. The 
methylene chloride extract, was dried over magnesium sulphate- 
and evaporated to an oil, the free base of the title compound. 
The free base was dissolved in methanol, treated with maleic 
acid and' diethyl ether was added to give 3-13 <3 (40*) of a 
white, crystalline maleate salt, m.p. 116. 0-116-5 C. 
Analysis: calculated for C 15 Hi e ClN0 4 S : C, 52.40; H,5-28; N,H.07 
Found ' c,52.37; H,5-33; N,*.12 
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Intermediate 

^~r( 3, 1 »-Dic"lo ro P nen y 1 ) thio ' | P i P eridine Monoh y dro " 
bromide ♦ 

A solution of 20.81* g (0.0502 mole) of l»-£(3,*»-di- 
chlorophenyl) thio]-l-[ ( 4-methylphenyl) sulphonyl ]piperidine, 

5 36.58 g (0.338 mole) of phenol and 200 ml of hydro- 

bromic acid was heated at reflux for 25 nr. The reaction 
mixture was cooled to room temperature and diluted with 
. water. The aqueous phase was extracted with benzene. The 
resulting aqueous acidic phase was made alkaline with 10# 

10 aqueous sodium hydroxide and extracted with chloroform. 
The chloroform layer was dried over sodium sulphate, 
filtered and evaporated to give a residue, the free base of 
the title compound. The free base was converted to the 
hydrobromide salt. The salt was recrystallized from 

15 methylene chloride-methanol diethyl ether to give 3-6 g 
(4.1»£) of white solid, m.p. 125-128 C. 

Analysis: Calculated for CnH 14 BrCl 2 NS : C,38.51t g'J'JJ' 
Found _ « C, 5 8. 5 1; H^ioS; 

20 intermediate 41 

3-r (2-Chlorophenyl) thiolpiperidine Hydrobromide. 
A solution of 51.13 9 (0.125 mole) of 3-phenylsu 3phonic 
acid ester with l-[ (4-methylbenzene) sulphonyl )-4-piperidinol, 
25.2 g (0.175 mole) of o-chlorothiophenol and 58^ of sodium 
25 carbonate in dime thy lformamide was heated at 100°C. for 
19 hr and then was quenched in 1 liter of dilute sodium 
hydroxide. The mixture was extracted with several portions 
of methylene chloride. The combined methylene chloride 
extract was washed with several portions of 1M sodium 
30 hydroxide, dried over magnesium sulphate and evaporated in 
. vacao to give an oil which was shown by NMR and mass 
spectroscopy to be N-tosyl-3-(o-chlorothiophenoxy)piperidine . 
A mixture of the oil and excess phenol in 200 ml of 48*5 
hydrobromic acid was refluxed for 1-5 hr. The reaction 
35 mixture was quenched in ice water, made basic with sodium 
hydroxide and extracted with, several portions of methylene 
chloride. The combined methylene chloride extract was dried 
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over magnesium sulphate and evaporated in vacuo to give an 
oil, the free base of the title compound. The free base was 
converted to the hydrobromic acid salt which was recrystal- 
lized from isopropanol-acetonitrile-isopropyl ether, m.p. 

Analysis: Calculated for d iHi 5 BrClNS : C, 42.80; H,4.90? 

Found s C, 43-17; H,i|.98; 

N,4.64 

Intermediate 42 

10 4-T ( 4-Fluorophenyl) thioipiperidine Monohydrochlor ide 

Hydrate r4;11. 

A mixture of 37-74 g (0.103 mole) of 4-[ (4-f luoro- 
phenyl) thio]-l-[ ( 4-methylphenyl)sulphonyl ]piperidine and 
40 g of phenol in 250 ml of 48£ hydrobromic acid was 

15 refluxed for 1.5 h*". The reaction mixture was quenched in 
800 ml of water. The diluted aqueous mixture was extracted 
with three portions of benzene and the benzene extracts were 
discarded* The aqueous layer was made basic with 50# sodium 
hydroxide and extracted with several portions of methylene 

20 chloride. The combined methylene chloride extracts were 

dried over magnesium "sulphate and evaporated in vacuo to give 
an oil, the free base of the title compound, which crystal- 
lized on standing. The free base was converted to 5*57 g 
(2l£) of the white hydrochloride salt as in Intermediate 33, 

25 m.p. l66-l67°C. 

Analysis: Calculated for CiiH l5 FNSCl-l/4 IfeO: 

c,52.37- H,6.19? N,5-55 
Found C,52-49; H,6.05? N,5-55 

Intermediate 43 
2-r r ( 4-Chlorophenyl) thiolmethyllpiperidine Monohydro- 
30 bromide. 

A solution of 2-[[(4-chlorophenyl)thio]methyl3-l-[(4- 
methylphenyl ) sulphonyl Jpiperidine and excess phenol in 48# 
hydrobromic acid was refluxed for 1.5 hr and then poured over 
ice. The mixture was made basic with 50# sodium hydroxide 
35 and extracted with several portions of methylene chloride. 
The combined methylene chloride extract was dried over 
magnesium sulphate and the volume reduced to about 100 ml. 
Excess hydrogen bromide was bubbled into the solution for 
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2 minutes. The solvent was removed in vacuo to give an oil 

which was crystallized from isopropanol-isopropyl ether to 

give the white hydrobromide salt, m.p. 121-125 C 

Analysis: Calculated for Ci 2 H 17 BrClNS : C.44.67.* H,5.31? 
J "" ' N,4-34 

5 Found : C,44.76; H, 5.*2 ' 

N,4.46 

Intermediate 44 
4-( PhenylsulphinvlJoiperidine ma leate ri:lL 
A solution of 20.0 g ( 0.104 mole) of ( 4 -phenyl thio) 
10 piperidine and excess sodium perborate in 400 ml of dilute 
hydrochloric acid was stirred at room temperature over- 
night. The solution was made basic with 50# sodium 
hydroxide and extracted with methylene chloride. The 
methylene chloride solution was dried over magnesium 
15 sulphate and evaporated to give an oil, the free base of the 
title compound. The free base was reacted with maleic acid 
and the maleate salt was recrystallized from methanol- 
diethyl ether to give a white solid, m.p. 167-188 C. 
Analysis: Calculated for Ci 5 Hi 9 N0 5 S: C,55-57f H,5-89? N,4.31 
20 ~ Found : c, 55-02; H, 5-81; N, 4.29 

Intermediate 45 
3- r( Phenyl th io ) methyllpiper idine ■ monohydrochloride . 

A mixture of 8.92 9 (0.0255 mole) of l-[ (4-methyl- 
phenyl) sulphonyl ]-3-[ (phenylthio)methyl]piperidine and 20 ml 

25 of phenol in 100 ml of 48# hydrobromic acia was ref luxed 
for several hours. The mixture was poured over ice. The 
resulting aqueous solution was extracted with several 
portions of benzene, which extracts were discarded. The 
aqueous phase was made basic with 50# sodium hydroxide and 

30 extracted with several portions of methylene chloride. The 

combined methylene chloride extracts were dried over magnesium 
sulphate and evaporated in vacuo to give an oil, the free 
base of the title compound. The free base was dissolved in 
methanol and treated with excess ethereal hydrogen chloride 

35 to give, after recrystallizing from methylene chloride- 
diethyl ether, 5 «57 g (21$ of white hydrochloride salt, 
m.p. 166-167°C 
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Analysis: Calculated for Ci 2 Hi B ClNS: C, 59-12* H,7.^; N,5.75 
Found : C, 58.82; H,7.^; N,5-65 

Intermediate k6 
W ( Phenylmethyl) thioipiperidine maleate. 

1- [ (iJ-Methylphenyl)sulphoi^l ]-^-[ (phenylmethyl) thio] 
piperidine, phenol and kB$> hydrobromic acid are refiuxed 
together for about 2 hr. The reaction mixture is worked up 
as in Intermediate 59 to give the free base which is then 
converted to the maleate salt. 

Intermediate kj 
2 -[ [ ( ^-Chlorophenyl) thio "[methyl ]piperidine maleate . 

2- [[(4-Chlorophenyl)thio]methyl]-l-[( i *-methylphenyl) 
sulphonyl ]piperidine, phenol and hydrobromic acid are 
refiuxed together for about 2 hr. The reaction mixture is 
worked up as in Intermediate 59 to give the free base which 
is then converted to the maleate salt. 

Intermediate 48 
k-T ( Phenylmethyl) sulishonvLlpiper idine maleate . 
k -[( Phenylmethyl ) thio]piperidine is oxidized by heating 
with excess sodium perborate in acid solution. The solution 
is basified, extracted with methylene chloride and the 
methylene chloride evaporated to give the free base of the 
title compound. The free base is then reacted with maleic 
acid to obtain the maleate salt. 

Intermediate 49 
3-(phenylthio) piper idine maleate . 

Preparation of ditosylated 5-f phenylthio)piperidine . 

A mixture of 99 9 (0.719 mole) of 3-hydroxypiper idine 
hydrochloride and 310 g (1.62 mole) of tosyl chloride in 
2 .litres of pyridine was stirred overnight at 25°C. The 
reaction was quenched in water and the aqueous mixture was 
extracted with several portions of methylene chloride. The 
combined methylene chloride extract was extracted with 
several portions of 2M sulfuric acid followed by aqueous 
dilute sodium hydroxide and evaporated in vacuo to give an 
oil, 4-methylphenylsulphonic acid ester with l-[ (4-methyl- 
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benzene) sulphonyl-3-piP eridino1 • 

preparation of 3-phenylthio-l-r ( fr-methy lphenyl) 

sulphonyl ]piper idine . 

A mixture of the oil, i.e., the l-[ (phenyl )sulphonyl] 

5 3 piperidinol-4-methylphenyl sulphonate ester, 110 g 

(1.0 mole) of thiophenol and excess sodium carbonate in 1.5 
liter of dimethylformamide was stirred at 90°C. for 16 hr. 
The reaction was quenched in dilute sodium hydroxide and 
the mixture was extracted with methylene chloride. The 

10 methylene chloride extract was extracted with several 

portions of dilute sodium hydroxide, dried over magnesium 
sulphate- and evaporated in vacuo to give an oil. l H NMR (CDCl 3 ) 
showed this to be an 80/20 mixture of N-tosyl-3-(phenylthio) 
piperidine and N-tosyl-1,2 ,3,6-tetrahydropyridine, 

15 respectively. 

Preparation of 3-(phenylthio)pip eridine maleate. 

The above mixture was suspended in 600 ml of 
hydrobromic acid and excess phenol. The suspension was 
refluxed for 1 hr and was cooled to room temperature. The 
20 reaction mixture was made basic with 50# aqueous sodium 

hydroxide and the basic solution was extracted with methylene 
• chloride. The methylene chloride extract was extracted with 
2M sulphuric acid. The acidic aqueous phase was made basic 
with 50# sodium hydroxide and the basic solution was 
2 5 extracted with methylene chloride. This last methylene 

chloride solution was dried over magnesium sulphate and the 
solvent was removed in vacuo to give the free base: 3- 
(phenylthio)piperidine as an oil. The free base was reacted 
with maleic acid and the maleate salt was recrystallized 
30 from methanol-diethyl ether as white crystals, m.p. 117-H9 C 
Analysis: Calculated for Ci 5 H x8 N0*S: C, 58.23? H,6.19? N,l».53 
Found c, 58.22; H,6.2*»; N,U.H7 
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Intermediate 50 
Phenyl thio)piperidine hydrochloride . 
A solution of l-( diphenylmethyl) -ij-(phenylthio) 
piperidine and a one-half excess of phenyl chlorof orma te 
in methylene chloride is stirred at room temperature for 
about J hr. The diphenylmethane is filtered off and the 
product obtained as in Intermediate 9 after hydrolysis with 
hydrobromic acid isolation and conversion to the hydro- 
chloride salt. 

Intermediate 51 

ij-f (4-Chlorophenyl) thio~|piperidine hydrochloride . 

Following the procedure of Intermediate 9, ^-[(4- 
chlorophenyl)thio]-l-(phenylmethyl)piperidine is reacted 
with, phenyl chlorof ormate and the product is hydrolyzed with 
kQ% hydrobromic acid to give the free base of the title 
compound which is then converted to the hydrochloride. 

Intermediate 55 
3-[ 4- (Cyanophenyl) sulphonyl Ipiperidine. 

(2|~ c hlorophenyl)-sulphpnyl]piperidin^ is reacted 
with cupric cyanide to give the title compound. 

Intermediate 53 
( l*-Aminocarbonyl) phenyl ]sulphonyl ]piperidine . 
5-[4-(cyanophenyl)sulphonyl.]piperidine is hydrolyzed with 
sulfuric acid to give the title compound. 

Intermediate 5^ 
3_{-£2j_£ ( N , N-di ethy lamino ) carbony 1 ) ] -phenyl ] sulphonyl.] 
piperidine . 

3_£ £ (i4-Aminocarbonyl)-phenyl]^iilphonyl]piperidine and 
excess diethylamine are heated in a closed bomb overnight 
at 100°C. 
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Intermediate 55 
^-(P henylthio)homopiperidine Hydrochloride. 

Following the procedure of Intermediate i»5 and 
substituting l-[ ( H-methylphenyDsulphonyl^-^-CP^enylthio) 
homopiperidine for l-[ ( 4 -me thy lphenyl) sulphonyl. 3-3- 
|;(phenylthio)inethyl3piperidine, the title compound is 

obtained. 

Intermediate 56 
Phenyl thio ^homopiperidin e Hydrochloride. 
Following the procedure of Intermediate H5 and 
substituting l-[ ( U -me thy lphenyl) sulphonyl ]-5-(p*enylthio) 
homopiperidine for l-[ (4 -methylphenyl) sulphonyl ] -3- 
[(phenylthiomethyl]piperidine, the title compound is 

obtained. 

Intermediate 57 
4- ( Phenylthio) homopiper idine . 

Following an analogous procedure to that of Sasatani 
S. §t al_. described in Tetrahedr on Letters, Vol. 2*1 
(No. 43), PP 4711-M712 (1982), 4-phenylthiocyclohexanone 
oxime is reacted with diisobutyl aluminium hydride in 
methylene chloride to give the title compound. 

Tntermediate 58 
Phenylsnlphonvl ) h omopiperidine . 
Following the procedure of Preparation 21, l-Cf^- 
methylphenyDsulphonylO-^-CP^enylthioihomopiperidine is 

treated with an excess of metachloroperoxybenzoic acid 
in methylene chloride and the resulting l-[ ( 4-methyl- 
phenyl) sulphonyl 3- k -(pheny Sulphonyl .)homopi P eridine is 
isolated and reacted with W hydrobromic acid in phenol 
to give the title compound. 
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The following Examples 1-70 serve to Illustrate the 
preparation of the novel compounds of Formula I, useful 
for treating arrhythmias. The scope of the invention as 
it pertains to the Formula I compounds is not, however, 
limited thereto. Structures are illustrated in Table 2 . 

Example 1 

3-r 1 *-(Chlorop hen y l)thio-|-N-rg-(diethylamino)ethyl- 1 -l- 
pyrrol idinecarboxamide Citrate fl^ll. ~*" 

A solution of 5.51 g (0.054 mole) of 1, 1 ■ -carbonyl- 
diimidazole and 3.9I g (0.033 mole) of N,N-diethylamino- 
ethylamine in 100 ml of tetrahydrofuran was stirred* at 
room temperature for 1.5 hr. A solution of 6.1 g (0.0286 
mole) of 3-[(4-chlorophenyl)thio]pyrrolidine (free base) 
in 100 ml of tetrahydrofuran was added and the solution 
was refluxed for 19 hr. The solvent was removed in vacuo. 
and the resulting oil was dissolved in methylene chloride' 
and the solution was extracted with water. The methylene 
chloride phase was evaporated to give an oil. The oil 
was dissolved in diethyl ether and the solution was 
extracted with several portions of water. The ether layer 
was dried over magnesium sulphate and the solvent was ' 
removed in vacuo to give an oil, the free base of the title 
compound. The free base was converted to the citrate and 
the salt was recrystallized from methanol -diethyl ether to 
give I3.65 g (87. l£) of white crystalline solid, in. p. 
140-142 °c. 

Analysis: Calculated for C as H S4 N 3 O e SCl 1 C, 50.41; H,6.25; 

Found C, 50.20; H^^r 

n,7.60 

Example 2 

3-r(4-Chlorop henyl)thio-|-N-r2-(dimethylamino)ethylT- 
1-pyrrol idinecarboxamide . 

A solution of 5.20 g (0.032 mole) of 1, 1 '-earbonyl- 
diimidazole and 2.73 g (0.031 mole) of N,N-dimethylamino- 
ethylamine in 200 ml of tetrahydrofuran was stirred at 
room temperature for 50 tnin. A solution of 5.63 g (0.0264 
mole) of 3-[(4-chlorophenyl)thio]pyrrolidine (free base) 
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in tetrahydrofuran was added and the solution was refluxed 
for about 66 hr. The solvent was removed jln vacuo and the 
resulting oil was dissolved in methylene chloride. The 
methylene chloride solution was extracted with several 
5 portions of water and was dried over magnesium sulphate. 

The solvent was removed in vacuo and the resulting solid 
was recrystallized from methylene chloride-diethyl ether- 
hexane to give 6.03 9 (69-7#) of white crystals, m.p. 
97-98. 5°C- 

10 Analysis: Calculated for Ci 5 H 2 2N 3 0SCl : C, 54.95: H,6.76; 

N,12.82 

Found * 0,5^-9^7 H,6.76; 

N,12.97 

Example 3 

3„p(ij^Chlorophenyl)thio-)>N-C2-( dime thylamino) ethyl*)- 

15 1 -py rrol idinecarboxamide Oxalate fls!"!* 

The free base of the title compound as prepared in 

Example 2 was reacted with oxalic acid in methyl alcohol, 

the salt was precipitated with diethyl ether and 

recrystallized from methanol-diethyl ether as white 

20 crystals in yield of 69. 8#, m.p. 122-124°C. 

Analysis: Calculated for CitHs 4N3O5SCI : C, 48.86? H,5*79 

10.06 

Found : C, 48.77; H,5-82; 

n,9-99 

Example 4 

25 3-f ( 4-Chlorophenyl) sulphonyl 1 -N-r2 - ( diethylamino) ethyl V 

1-pyrrolidinecarboxamide . 

A solution of 4.37 g (0.027 mole) of 1, 1 1 -carbonyl- 
diimidazole and 2.96 g (0.0255 mole) of N,N-diethylamino- 
ethylamine in 200 ml of tetrahydrofuran was stirred at 

30 room temperature for 45 min. A solution of 4.78 g (0.0209 

mole) of 3-[(4-chlorophenyl) sulphinyl pyrrolidine (free base) 
in tetrahydrofuran was added and the solution was refluxed 
for 16 hr. The solvent was removed in vacuo and the 
resulting oil was dissolved in methylene chloride. The 

35 methylene chloride solution was extracted with water and 

was dried over magnesium sulphate. The solvent was removed 
in vacuo . The solid residue was recrystallized from a 
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mixture of methylene chloride, ether and hexane to give 

3.45 g (44. 4#) of white crystals, m.p. 127.5-130°C. 

Analysis: calculated for C17H2 6 N 3 0 2 SCl: C, 54.90? H,7-05? 

N,11.50 

Found : C, 55-00; H,7-00; 

N,11.43 

Example 5 

5_r f it-chlorophenvl)sulphonvl 1-N-r2-f diethylamino) 
ethyll-l-pyrrolidinecarboxamide. 

A solution of 4.93 g (0.0304 mole) of l,l'-carbonyl- 

diimidazole and 3-36 g (0.029 mole) of N,N-diethylamino- 

ethylamine in 200 ml of tetrahydrofuran was stirred for 

40 min at room temperature. A solution of 5.78 g (0.0236 

mole) of 3-[( 4 -chlorophenyl): sulphonyl ]pyrrolidine (free 

base) in tetrahydrofuran was added and the solution was 

refluxed overnight. The solvent was removed in vacuo and 

the resulting oil was dissolved in methylene chloride. 

The solution was extracted with several portions of water 

and was dried over magnesium sulphate. The solvent was 

removed in vacuo to give an oil residue. The residue was 

--crystallized -from .a mixture of methanol,, ether _and hexane 

to give 4.28 g (46.7#) of white crystals, m.p. 86-87- 5°C 

Analysis: Calculated for Ci 7 H2 6 N 3 0 a SCl: C,52.64; H,6.76; 
J N,10.83 
Found « c,52-73; H.6.77; 

N,11.07 

Example 6 

3-f ( 4 -Chlorophenyl ) sulphonyl i-N-r2-( dimethylamino ) 
ethyl1-l-pyrrolidinecarboxamide. 

A solution of 5-00 g (0.0309 raole) of l^'-carbonyl- 
diimidazole and 2.56 g (0.029 mole) of N,N-dimethylamino- 
ethylamine in 200 ml of tetrahydrofuran was stirred at 
room temperature for about 1 hr. A solution of 5.99 g 
(0.0244 mole) of 3-[ (4-chlorophenyl)sulphonylX3pyrrolidine 
(free base) in tetrahydrofuran was added and the solution 
was refluxed for 16 hr. The solvent *as removed in vacuo 
and the resulting oil was dissolved in a mixture of 200 ml 
of diethyl ether and 20 ml of methylene chloride. The 
solution was extracted with one 150 ml portion of water. 
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The ether phase was discarded. On standing at room 
temperature, the aqueous extract yielded a white 
precipitate. The precipitate was recrystallized from 
methylene chloride-diethyl ether to give 4.51 9 (51-36*) 
5 of white crystals, m.p. 131-132-5 C. 

Analysis: Calculated for CasH^NsOsSCl : C,50.06; J.6.16J 

Pound . - C,50.0 5> H',6.1J, 

Example 7 

10 3_-j Phenvlsul rhonvl- ) -»-r 2 - ( diethyl amino ) ethyl •)-!- 

pyrrolidinecarboxamide O xalate rl:11. 

A mixture of 3-08 g (0.026 mole) of N,N-diethylamino- 
ethylamine and 4. 5 6 g (0.0281 mole) of l,l'-carbonyl- 
di imidazole in kOO ml of tetrahydrofuran was stirred at 
room temperature for 1 hr. A solution of M .79 9 (0-0227 
mole) of 3-(phenylsulrhonyr)pyrrolidine (free base) in 
100 ml of tetrahydrofuran was added and the mixture was 
refluxed for 16 hr. The solvent was removed in vacuo and 
the residual oil was partitioned between methylene chloride 
and water. The methylene chloride phase was dried over 
magnesium sulphate and rhe solvent was removed in vacuo to 
give the free base of the title compound as residue. The 
free base was converted to the oxalate salt and the salt 
was recrystallized from methanol-diethyl ether^to give 
25 6.04 g (60.1*) of white crystals, m.p. 111-115 C. with 
decomposition. 

Analysis, calculated for C ib Hss»sOtS: C,51.«5j »'|-|»' 

Example 8 

N-f2-(Diethylamino)ethyl1-3-r(4-meth vl P henyl)thio> 

1-pvrrolidinecarboxamide O xalate TlslT. 

Following the procedure of Example 7, N,N-diethyl- 
aminoethylamine and 1, 1 '-carbonyldiimidazole and 3~C( • - 
methyl P henyl)thio3pyrrolidine were reacted to give the 
free base of the title compound which was converted to 
the white crystalline oxalate salt in 48-5* yield, *-P- 
82-86°C. 
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Analysis: Calculated for C 2 oH3iN 3 0 5 S: C,56.45; H,7-34; 

N,9-87 

Found : C, 56.08: H,7.29? 

N,9.80 

Example 9 

N-r2-(Diethylamino) ethyl V3-f ( 4-methylphenyl) 
sulphonyl -]-l-pyrrolidinecarboxamide Fumarate f2:3l« 

Following the procedure of Example 7, N,N-diethyl- 

aminoethylamine and 1 , 1 1 -carbonyldiimidazole and 3-[(4- 

methylphenyl ) sulphonyl ^pyrrolidine were reacted to give 

the free base of the title compound which was converted 

to the above fumarate salt in 19% yield, m.p. 122-12 3°C 

Analysis: Calculated for C2 4H 35 N30 9 S: C, 53*22 ; H,6-5l; 

N,7-76 

Found c,53-23; H,6.63; 

N,7.86 

Example 10 

N-[3- ( Die thy lamino ) propyl ") -3- ( phenyl sulphonyl) -1- - 
pyrrol idinecarboxamide Monohydrate . 

A solution of 4.95 9 (0-38 mole) of 3-diethylamino- 
propylamine and 6.5O g (0.040 mole) of 1, 1 T -carbonyl- 
diimidazole in 400 ml of tetrahydrof uran was stirred at 
room temperature' for 1 hr. A solution of 7-08 g (0.0336 
mole) of 3- (phenyl sulphonyl )pyrrolidine (free base) in 
100 ml of tetrahydrofuran was added and the mixture was 
refluxed overnight. The tetrahydrofuran was removed in 
vacuo and the residue was partitioned between methylene 
chloride and water. The methylene chloride phase was 
dried over magnesium sulphate and the solvent was removed 
in vacuo to give the product as an oil. 

Analysis: Calculated for CieHsiNaO^S : C,56.08? H,8.11; 

N,10.90 

Found : c, 55-56; H,7.98r 

N, 11.32 

Example 11 
3_ r (3 j 4-Dichloroph enyl) 'sulphony^-N^ 
ethyl"1 -l-pyrrolidinecarboxamide Hemihydrate . 
~ Following the procedure of Example 7, N,N-dimethyl- 
aminoethylamine and 1, 1 1 -carbonyldiimidazole and 3-E3, 1 *- 
dichlorophenyl) sulphonyl pyrrolidine was reacted and the 
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solid obtained was recrystallized from a mixture of 
methylene chloride, diethyl ether and hexane to give the 
white crystalline hemihydrate in 49. 6# yield, m.p. 145- 
l46°C 

5 Analysis: Calculated for CaoH^NeOySaCU : C,44.67; ^,5^50^ 

Found : C, 44. 97 7 h',5.*3» 

N, 10 .40 

Example 12 

3 _ r ( 3 1 lt-pichlorophenyl ) sulphonyl 1 -N-f2 - ( diethy lamino ) 
10 ethyl 1-1-pyrrolidinecarboxamide Hemihydrate . 

Following the procedure of Example 7, N,N-diethyl- 
aminoethylamine and 1, 1 ' -carbonyldiimidazole and 3-[3,4- 
dichlorophenyl) sulphonyl pyrrolidine were reacted and the 
oil obtained was crystallized from methylene chloride- 
15 diethyl ether to give the white crystalline hemihydrate 
in 61. 6£ yield, m.p. 101-103°C. 

Analysis: Calculated for Ca^HsaNeOTSaCl* : C, 47.33; JJ ,6 j'°® 7 
Found : C, 47.48; H'.g.gl 

_ . N,yo« 

2o Example 13 

3_ r ( 3 , 4-Dichloropheny 1 ) thio 1 -N-r g - [ diethylamino) 
ethyl l-l-pyrrolidinecarboxamide Oxalate fl'll Hemihydrate. 

A solution of 2.43 g (0.015 ™ole) of 1,1 '-carbonyl- 
diimidazole and 1.63 9 (0.014 mole) of N,N-diethylamino- 

25 ethylamine in 400 ml of tetrahydrofuran was stirred at 
room temperature for 1 hr. A solution of 2 .9 9 (0.0117 
mole) of 3-[3,4-dichlorophenyl)thio3pyrrolidine (free base) 
in tetrahydrofuran was added and the solution was refluxed 
for 16 hr. The solvent was removed in vacuo and the 

30 residue was dissolved in a mixture of diethyl ether and 

30 ml of methylene chloride. The solution was extracted 
with three portions of water and was dried over magnesium 
sulphate. The solvent was removed in vacuo to give an oil, 
the free base of the title compound. The free base was 

35 converted to the oxalate salt and was recrystallized from 

acetonitrile-diethyl ether to give 1-95 9 (34. 1#) of white 
crystals, m.p. 77-80°C, the oxalate hemihydrate. 
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Analysis: Calculated for C 3 eH5eN 6 0iiS 2 Cl4 * 0,46.63; H,5.77 

N,B.59 

Found : C,k6.Q2; H,5-56? 

Example JLjt ■ 

3 . |- ( 4 -ch 1 o r oph eny 1 ) sulphonyl". 1-N-f2-(d ime thy lam ino ) 
ethyl 1-1-piperidinecarboxamide Monohydrochloride. 

To a solution of 5.2 g (0.032 mole) of 1, 1 1 -carbonyl- 
di imidazole in 200 ml of tetrahydrofuran was added a 
solution of 2.73 9 (0.031 mole) of N,N-dimethylaminoethyl- 
amine in tetrahydrofuran. The solution was stirred at 
room temperature for 1 hr. A solution of 7-l8 g (0.0227 
mole) of 3-[(4-chlorophenyl).sul^onyi.]piperidine in 
tetrahydrofuran was added and the solution was refluxed 
for 5 hr and then stirred at room temperature for 16 hr. 
The volume of the solution was reduced to about 100 ml 
in vacuo and this solution was quenched in excess water. 
The mixture was extracted with methylene chloride. The 
methylene chloride phase was dried over magnesium sulphate 
and the volume reduced to about 150 ml in vacuo . Diethyl 
ether was added "and the" solution was placed in the freezer 
overnight. White crystalline solid, 7*55 9 (62.9%), the 
free base of the title compound was collected, m.p. 
129-131°C. The free base was dissolved in methanol and 
reacted with ethereal hydrogen chloride and the salt 
precipitated with diethyl ether and recrystallized from 
methanol diethyl ether to give 7-58 9 of white crystalline 
monohydrochloride, m.p. 2l8.5-219°C. 

Analysis: Calculated for CieHas^OsSCl = C,46.83; H,6.l4; 

N,10.24 

Found : C,k6.$/2t H,6.l6y 

N,10.30 

Example 15 

(4-Chlorophenyl)thio]-N-r g -( dj ^ eth y lamin °) eth y :L 1" 
1-pjper idinecarbuxamide Monohydrochloride. 

A solution of 5. 70 g (0.0352 n?ole) of ±-,1 '-carbonyl- 
diimidazole and 2.91 9 (0.033 *K>le) of N,N-dimethylamino- 
ethylamine in 200 ml of tetrahydrofuran was stirred at 
room temperature for 1.5 hr. A solution of 7.02 g (0.031 
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mole) of 5-[ ( 4-chlorophenyl) thio]piperidine in 50 ml of 
tetrahydrofuran was added and the solution was refluxed 
for 10 hr. The volume of the reaction solution was 
reduced to about 50 ml in vacuo. " The solution was 

5 quenched in water and the aqueous mixture was extracted 

with methylene chloride. The methylene chloride phase 
was dried over magnesium sulphate and the solvent was 
removed in va cue to give an oil, the free base of the 
title compound. The free base was converted to the 

10 hydrochloride salt and recrystallized as in Example 14 

to give 8.48 g (72 .3#) of white crystals, m.p. 175-176 .5°C. 

Analysis: Calculated for CieH2 5 N 3 OSCl2 : C, 50. 79? H, 6. 66; 

N, 11.11 

Found : c, 50.97; H,6-75; 

Hjll.ll 

15 Example 16 

3-p ( 3-Chlorophenyl ) sulphonyl- ] -N-[2 - ( dimethy lamino ) 
ethyl 1-1-piperidinecarboxamide Monohydrochloride . 

A solution of 3*57 g (0.022 mole) of 1,1 •-carbonyl- 
di imidazole and lr78 g~( 0^020 mole) of N,N-dimethylamino- 

20 ethylamine in 200 ml of tetrahydrofuran was stirred at 

room temperature for 1 hr. A solution of 4.63 9 (0.0179 
mole) of 3-[ (3-chlorophenyl) sulphonyl ]piperidine (free base) 
in 100 ml of tetrahydrofuran was added and the mixture 
was refluxed for 22 hr. The solvent was removed in vacuo 

25 to give an oil. The oil was dissolved in methylene 

chloride and the solution was extracted with 6 portions 
of water, the water washes being discarded. The methylene 
chloride phase was dried over magnesium sulphate- and the 
solvent was removed jui vacuo to give an oil, the free base 

30 of the title compound. The free base was converted to the 
hydrochloride salt as in Example 14 to give 3»39 9 
(46.2#) of white crystals, m.p. l8l-l83°C. with decompo- 
sition. 

Analysis: Calculated for Ci e n 25 N 3 0 3 SCl 2 „- C, 46.83; H,6.l4; 

N,10.24 

35 Found : C,46.82; H,6.13; 

N,10.36 
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Example 1J 

3-r(3-Chlorophenyl)thio^N-r (dimethylamino) ethyll-1- 
piper idinecarboxamide Monohydrobro mide , ™^ 

Following the procedure of Example 16, 1, 1 1 -carbonyl- 
diimidazole and N,N-dimethylaminoethylamine and 3~£(3- 
chlorophenyl) thio]piperidine were reacted to give the free 
base of the title compound. The free base was reacted 
with hydrobromic acid and the salt was recrystallized from 
acetonitrile-diethyl ether to give crystalline solid in 
22. 7# yield, m.p. 9i-96°c. 

Analysis: Calculated for Ci 6 H2 5 N 3 0SClBr : c, 45.^5; H,5-96; 

N,9.94 

Found : C, 45.76; H, 6.06; 

N,10.05 

Example 18 

3-r (^-Chlorophenyl) sulrhinyl.l>N-r2-( dimethylamino) 
ethyl]-l-piperidinecarboxamide Fumarate T2;3l. 

Following the procedure of Example 16, 1, 1 ! -carbonyl- 
diimidazole and N,N-dimethylaminoethylamine and 3-[(ii- 
chlorophenyl) sulphonyl piperidine (free base) were reacted 
to give the free base of the title compound, isolated as 
an oil. The free base was reacted with fumaric acid in 
methanol and the salt precipitated with ether and was 
recrystallized from methanol-diethyl ether as white 
crystals in 18. 5% yield, m.p. l46-l49°c . (with' decomposition) . 
Analysis: Calculated for Cg oH 3 oN 3 0 8 SCl : C, 49.67; H. 5.687 

N,7-90 

Found : C, 49.15; H,5.66; 

N,7-90 

Example 1Q 

3-T ( ^-Chlorophenyl ) 5u i fohQnyi -. -|-N-r2-(diethylamino) ethyl 
1-piperidine Ca rboxamide ■- - - 

Following the procedure of Example 16, 1, 1 1 -carbonyl- 
diimidazole and N,N-diethylaminoethylamine, and 3-[(4- 
chlorophenyl ). sulphonyl ]piperidine were reacted to give the 
title compound which was recrystallized from methylene 
chloride-diethyl ether as white crystals in 70. 5# yield, 
m.p. I4l-li*2°c. 
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Analysis: Calculated for Ci T H 2 e N 3 0 3 SCl : C, 53-79? H,7.02? 

N, 10.45 

Found : C, 53-85; H,7.05? 

N,10.5^ 

Example 20 

N-[2-(Pie thy 1 am ino ) e thy 1 ") -3- ( ph e ny 1 sulphonyl )-l- 
piperidinecarboxamide Oxalate [1:1]. 

Following the procedure of Example 16, 1, 1 '-carbonyl- 
diimidazole and N,N-diethylaminoethylamine and 3-(phenyl- 
sulphoayl )piperidine were reacted to give the free base of 
the title compound as an oil which crystallized from 
diethyl ether as a white crystalline solid in 58^ yield. 
The free base was reacted with oxalic acid and the 
oxalate salt was recrystallized from methanol-diethyl 
ether' to give white crystals in 51.0# yield, m.p. H*5- 
l46°C. (with decomposition). 

Analysis: Calculated for C 2 oH3iN 3 0 7 S: C,52-50; H,6.83; 

N,9.l8 

Found * c,52-55? h,6.85; 

- - Example 21 - • 

N-r2-( Dimeth y lamin °) eth y 1 1""3"(phenylsuli±ionyl 
pip eridinecarboxamide . Oxalate [1:1"). 

Following the procedure of Example 16, 1, 1 1 -carbonyl- 
diimidazole and N,N-dimethylaminoethylamine and 3-(phenyl« 
sulphonyl- )piperidine were reacted to give the free base of 
the title compound as an oil. The free base was reacted 
with oxalic acid and the oxalate salt was recrystallized 
from methanol-diethyl ether as white crystals in 8l.3# 
yield, m.p. 177-178°C. 

Analysis: Calculated for CibH2tNs0 7 S: C^O.? 1 *; H,6.3^7 

N,9-78 

Found : C,50.06; H,6.29? 

N.9-76 
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Example 22 

N-rg -(Diethylamino) ethvll-3-(phenylsulphonyl- ) _i_ 
piperidinecarbothioamide Maleate 1*1:1] ♦ 

A solution of 2.35 9 (0. 0104 mole) of 3-(phenyl- 
sulphonyl.)piperidine (free base), ,,1-38 g (0.012 mole) of 
thiophosgene and excess triethylamine in methylene chloride 
was stirred at room temperature for 1 hr. The solution 
was extracted with water and the methylene chloride phase 
was dried over magnesium sulphate and the solvent was 
removed in vacuo to give a solid residue. The residue was 
dissolved in tetrahydrofuran, an excess of N,N-diethylamino- 
ethylamine was added and the mixture was refluxed for 12 nr.. 
The solvent was removed in vacuo . The residue was 
dissolved in methylene chloride and the solution was 
extracted with water. The methylene chloride phase was 
dried over magnesium sulphate and the solvent was removed 
in vacuo to give the free base of the title compound. The 
free base was reacted with maleic acid in methanol and 
precipitated with diethyl ether. The maleate salt was 
recrystallized from the same solvent to give 1.73 g 
(24-8$) white crystals— m.p; 122-124°c. 

Analysis: Calculated for C 2£ H 33 N 3 0 6 S 2 : C52.89; H,6.66; 

N.8.41 

Found . » c,52.79; H,6.7l; 

N,8.25 

Example 23 

N-r2-(Diethylamino)ethyll-3-r (4-methylphenyl Sulphonyl -|- 
1-piperidinecarboxamide. 

Following the procedure of Example 16, 1, 1 » -carbonyl- 
diimidazole, N,N-diethylaminoethylamine and 3-[ ( 4-methyl- 
phenyl) sulphonyl. ]piperidine were reacted to give the title 
compound which crystallized from diethyl ether as white 
crystals in 57-9^ yield, m.p. 115.5-117.5°C. 
Analysis: Calculated for Ci sH 3 :i.N s 0 3 S : C,59.8l; H,8.19; 

H.11.01 

Found : c,59.49; H,6.l±; 

N,lo.93 



10 



0160436 

102 

Example 2 k 

1-p iperidinecarboxamide . 

Following the procedure of Example 16, 1 , 1 ' -carbonyl- 
diimidazole and N,N-diethylaminoethylamine and 3-[( 1 *- 
fluorophenyl) sulphonyl ]piperidine were reacted to give the 
title compound which was recrys tallized from methylene 
chloride-hexane as white crystals in 58. 6£ yield, m.p. 
137-138°C. 

Analysis: Calculated for Ci 8 H 2 bN 3 0 3 SF: C,56-08; H,7*32; 

N,10.90 

Found : c, 55-94; H,7-3f; 

N, 10.88 



Example 25 

N- C 3~ ( Die thylamino ) pr opyl ] -3- ( phenylsulphonyl) -1- 
piperidinecarboxamide > 

Following the procedure of Example 16, 3-diethylamino- 

propylamine and 1, 1 1 -carbonyldiimidazole and 3-(phenyl- 

sxxLphcnyl Jpiperidine were reacted to give the title compound 

which was recrystallized from diethyl ether-hexane as 

white crystals in 58. 5# yield, m.p. 56-58. 5°C 

20 Analysis; Calculated for C19H31N3O3S: C, 59*81; H,8.19; 

N, 11.01 

Found ; c,59.6**; H,8.19; 

N,11.04 

Example 26 

N -|-g -(piethylamino) ethyl 1-3~r (^-methoxyphenyl) 

25 sulphonyl- yl-piperidinecarboxamide . 

Following the procedure of Example 16, N,N-diethyl- 

aminoethylamine and 1, 1 1 -carbonyldiimidazole and 3~[( i *- 

methoxyphenyl Sulphonyl ]piperidine were reacted to give the 

title compound which was crystallized from diethyl ether- 

30 hexane as white crystals in 69-2# yield, m.p. ll8-121°C. 

Analysis: Calculated for C19H31N3O4S: c, 57.^1? H,7.86; 

N, 10.57 

Found s C,57.20; H.7.83? 

N,10.63 
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Example 2 J 

N-r g -r bis ( 1-M ethylethyl ) aminolethyl "] -3- (phenyl- 
sulphonyl ) -1-piperidinecarboxamide . 

Following the procedure of Example 16, diisopropyl- 
aminoethylamine and 1, 1 ' -carbonyldiimidazole and 3-(phenyl- 
sul P honyl) P i P eridine were reacted to give the title compound 
which was crystallized from diethyl ether-hexane as white 
solid in 59. 8£ yield, m.p. 82.5-84°o 

Analysis: Calculated for C 2o H 33 N 3 0 3 S: C, 60.73; H,8.4l; 

' ™ ' ^ N, 10.82 

Found : C,60.71; H,8. 5 4; 

N, 10.80 

Example 28 

. 2 *-r(^-Chlo roph e nyl)thio-|-N-rg-(dimethylamino)ethyn- 
1-piperidinecarboxamide Maleate [l^lT. " 

Following the procedure of Example 16, 1, 1 ■ -carbonyl- 
diimidazole and N,N-dimethylaminoethylamine and 4-[(4- 
chlorophenyl)thio]piperidine were reacted to give the free 
base of the title compound as white crystals, m.p. 
90.5-91.5 C. The free base was reacted with maleic acid 
and the maleate salt was recrystallized from methanol- 
diethyl ether to give white crystals, m.p. . 124 .5-126°C . 
Analysis: Calculated for C 2 oH 2 8 N 3 0 5 SC1 : C,52.^5r H,6.l6; 

PrM1T ^ n,9-18 

FOUnd : C,52.43? H,6.l6; 

N,9.i7 

Example 29 

4 - [ 4 - ( Chloroph eny 1 ) sulphonyl 1 -N-f 2 - ( dime thy lamino ) 
ethyl-j-l-piperidinecarboxamide Fumarate [ljll. 

Following the procedure of Example 16, 1, 1 ' -carbonyl- 
diimidazole and N,N-dimethylaminoethylamine and 4-[(4- 
chlorophenyl)sulphonyl.]piperidine were reacted to give the 
free base of the title compound. The free base was reacted 
with fumaric acid and the fumarate salt was recrystal- 
lized from methanol-diethyl ether to give whi«-e crystals 
in 80.4* yield, m.p. I8l-l82°c. (with decomposition). 
Analysis: Calculated for C 2 oH 2 e N 3 0 7 SCl : C,49.03; H,5.76; 

Found : c,48.97; i'flU, 

n.8.54 
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Example 30 

i| , r ( 2j -chlorophenyl ) sulphinyl. 1 -N-[2 - ( dime thy lamino ) 
ethy l 1 -1-piperidinecarboxamide Fumarate . 

Following the procedure of Example 16, 1, 1 1 -carbonyl- 

diimidazole and N,N-dimethylaminoethylamine and 4-[( i 4- 

5 chlorophenyl)sulphinyl- ]piperidine were reacted to give the 

free base of the title compound. The free base was 

reacted with fumaric acid and the fumarate salt was 

recrystallized from methanol diethyl ether to give white 

crystals in 23*7# yield, m-p. 135-138°C. 

10 Analysis: Calculated for C 2 0H2 bN 3 0 6 SC1 : C,50.68; H,5.§6; 

N,8.87 

Found : c,50.32; H,5*91: 

N,8.86 

Example 31 

N-p 2 ~ ( p * ethylamino ) ethyl T -3~[ [ 4 2 - ( dimethylamino ) 
15 ethoxy "[phenyl] sulphonyl yl-piperidinecarboxamide . 

Following the procedure of Example 16, N,N-diethyl 
aminoethylamine and l,l'-carbonyldi imidazole and N,N- 
dimethyl-2-[ 4-[ (3-piperidinyl) sulf onyl]phenoxy]ethanamine 
were reacted to give the- title compound which was 
20 crystallized from diethyl ether-hexane as white crystals 
in 33- 1# yield, m.p. 79-80°c 

Analysis: Calculated for C 22 H 38 N 4 CUS: C,58.12; H,8^3?" 

N 12 32 

Found : .0,58.3*; 1^8.52? 

N,12.58 

25 Example 32 

N-P2 - f Diethylamino) ethyl ]-3-T [ 4-(2 -methoxye thoxy) 
phenyl! sulphonyl] -1-piperidinecarboxamide. 

Following the procedure of Example 16, N,N-diethyl- 
aminoethylamine and 1, 1 1 -carbonyldiimidazole and 3~Ct i *- 
30 (2-methoxyethoxy)phenyl] sulphonyl ]piperidine were reacted 
to give the title compound which was crystallized from 
methylene chloride-diethyl ether as white crystals in 
67.8* yield, m.p. 98-99°C. 

Analysis: Calculated for C2iH3 5 N 3 0 5 S: C, 57-12 ; H,7-99? 

N,9-52 

35 Found : C, 57.13? H,8.03? 

N,9-51 
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Example "33 

?-rr Jt -r g -(Diethyl a Tnin o)ethbxyiphenyllsulphQnvl 'V- N - . 
Ig-(dieth y la ro ino)eth y n-l- Diperidinecarboxam . d ^ 

Following the procedure of Example 16, N,N-diethyl- 
amxnoethylamine and 1, 1 • -carbonyldiimidazole and N N- 
diethyl-2-^-C (3-piperidinyl) sulphonyl ]phenox y] ethanamine 
were reacted to give the title compound which was 
crystallized from diethyl ether hexane to give.1.77 g 
(19- 6£) of. white crystals, m.p. . 66-67. 5°c. 
Analysis: Calculated for C S4 H 42 N 4 0 4 S: C,59-72; H,8. 77; 

Found : c,59.64; I'fo* 

n,11.56 

Example ~*ik 

, . N -C g -(P^ethyl a mino)ethvl 1 - 3 -r(phenv^ulrhonv ] Jxnethyly 
1-piperidmecarboxamide Oxalate ri:l]. ~ ~~~~ 

Following the procedure of Example 16, N,N-dimethyl- 
ammoethylamine and 1,1 '-carbonyldiimidazole and ?- 
[(phenyl sulphonyl )methyl]piperidine were reacted to give 
the free base of the title compound. The free base was 
reacted with oxalic acid and the salt was recrystallized 
from methanol-diethyl ether to give 8 .4 7 g ( 7 8. 7 *> of white 
crystals, m.p. l 7 0.1 7 l°c. (with decomposition). 
Analyses: Calculated for C 1B H 29 N 3 0 7 S: C, 5 1.4 5 ; H,6. 59 ; 

Found C, 5 1.22; S.'&STi 

n,9-51 

Example ?5 

. N -[ g -(Diethylamino)ethv ll-3-r(phenvl. S ulphonyl,)methvl-| - 
1-piperidinecarboxamide Oxalate rl-l~| . " 

Following the procedure of Example 16, N,N-dimethyl- 
aminoethylamine and 1, 1 • -carbonyldiimidazole and 3- 
r(phenylsulphonyl'.)methyl]piperidine were reacted to give 
the free base of the title compound. The free base was 
reacted with oxalic acid and the salt w= 3 recrystallized 
from methanol-diethyl ether to give 7 . 0 7 « t*n.h4\ n f ^, 4f . 
crystals, m.p. 10 7 -108.5°C. (with decomposition)'.' 
Analysis: Calculated for C ZI H 33 H 3 0 7 S: C, 5 3.J»9; H, 7 .05; 

Found : C,53.1 7 ; u'.t'.B, 

n,9.03 
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Examples 36 a-d 

When in the procedure of Example 22 phosgene is 
substituted for thiophosgene and the following are 
substituted for diethylaminoethylamihe s 

ethylenediamine, 

§ym- N r N 1 -dimethylethylenediamine, 
NjN-rdiethyl-N'-methylethylenediamine, and 
N,N-diethyl-N 1 -isopropylethylenediamine, 
there are obtained 

a) J- (phenyl sulphonyl )-N-(2-aminoethyl) -1- 

piperidinecarboxamide maleate, 

b) 3- (phenyl sulphonyl ) -N-methyl-N-[2-(methylamino) 

ethyl]-l-pyrrolidine carboxamide maleate, 

c ) 3- ( phenyl sulphonyl ) -N- ( methyl ) -N-[2 - ( diethylamino ) 

ethyl ]-l-pyrrolidinecarboxamide maleate, and 

d) 3- (phenyl sulphonyl ) -N-( 1 -methyl ethyl ) -N-[2- 

( diethylamino) ethyl ]-l-pyrrolidinecarboxamide 
maleate. 

. - . Examples , 37.a-u— - 

Following the procedure of Example 16 and substituting 
an equal molar amount of the following for 3-[ (3-chloro- ■ 
phenyl) sulphonyl" ]piperidine : 

3- ( 1 -naph thyl.sulphonyL ) p ipe r id ine , 

3-(2-naphthyl sulphonyl )piperidine, 

3-(4-indanylsulE*ionyl .)piperidine, 

3-(5^indanyl3\ilphonyl^)piperidine, 

3_( 4 -bipheny Sulphonyl .)piperidine , 

(i|-f luorophenyl) sulphonyl. ]piperidirie, 

3-[ ( 4-cyanophenyl) sulphonyl ]piperidine, 

3-[ (4-nitrophenyl) sulphonyl ]piperidine, 

( 4-dimethylaminophenyl) sulphonyl ]piperidine, 

2_££i|_£ (N,N-dimethylaroino)carbonyl]phenyl]sulphonyl]- 
piperidine, 

K > K"diethyl-2-[l3-[(3-piperidinyl)sulphonyl jphenylthio] 
ethanamine, 

N, N-diethyl-2-[4-[(3-piperidinyl) sulphonyl. ]phenyl- 
sulf inyl]ethanamine, 
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N,N-diethyl-2- [ i t _ [ (3-piperidinyl)s U l F hQr y l. ] phenyl- 
sulphonyl ]ethanamine, 

N,N-diethyl-2- C l,-| : (3-piperidinyl)sulFhonyl jphenyl- 
ethanamine, 

3-[ l f-(methylthiophenyl) sulphonyl ]piperidine, 
3-[[4-(methyl sulphonyl Jphenyl] sulphonyl ]piperidine, 
3-C [ Mmethyl.sulphonyl ) phenyl] sulphonyl ]piperidine,' 
3-[ C 4 -(phenylthio)phenyl)sulphonyr.]piperidine, 
3-[ (4-trifluoromethylphenyl) sulphonyl ]piperidine, 
3-[(^-bromophenyl) sulphonyl ]piperidine, and 
3-[ (4-iodophenyl) sulphonyl ]piper id ine, 
there are obtained: 

N-[2-( diitethylamino ) ethyl ]-3_( i- na ph thy lsulphonyl)- 
1-piperidinecarboxamide hydrochloride, 

b) N -C2-(<3imethylamino)ethyl ] -3-(?-na P hthyl sulphonyl) _ 

1-piperidinecarboxamide hydrochloride, 

c) N -[2-(<3imethylamino)ethyl]-3-|;(2,3_ dihydro _ lH _ 

inden-lf-yl) sulphonyl.]-l-piperidinecarboxamide 
hydrochloride, 

d) •N-[2-(di J nethyla m ino)ethyl]-3- C 2,3_ dihydro . lH _ 

inden-5-yl) sulphonyl ]-l-piperidinecarboxamide 
hydrochloride, 

e) 3-(4-biphenyl)sul P honyl -N-^-^imethylaminoJethyl]- 
1 -Piperidinecarboxamide hydrochloride, 

f ) 3-[ (^-fluorophenyDsuiphonyi. ]-N-|;2-(dii»ethylaniino) 

ethyl]- l-piperidinecarboxamide hydrochloride, 

g ) 3-[ ( 4-cyanophenyl ) sulphonyl ]-N-[2-( dimethylamino ) 

ethyl]-i-pi p eridinecarboxamide hydrochloride, 

h ) N-[2 - ( dimethylamino ) ethyl ]-3-(; ( 4-nitrophenyl) ' 

sulphonyl ]-l-piperidinecarboxamide hydrochloride 

i) ^-[^-(diinethylaininoJethyl^-^Jj-dimethylamino- ' 

phenyl ) sulphonyl ] -1-piper idir.ecarboxamide 
hydrochloride. 

j) N -[2-(diitiethylamino)ethyl]-3- [ (i|-di m ethylainino- 
carbonylphenyl) sulphonyl ]-l-piperidinecarboxamide 
hydrochloride, 

3c) N-[2-( dimethylamino ) ethyl]-3- [r 4- [2- (diethylamino) ethyl 
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th io ^phenyl 3 sulphonyl 3 -1-p iper idineca rboxamide 

hydrochloride, 
1) H-[2-(dijnethYlamino)et^^ 

sulphinyl ] phenyl]. sulphonyl 3-l-piperidinecarboxamide 

hydrochloride, 
m) N-[2-(dimethylamino)ethyl]-3-[[^-[2 - (diethylarino) ethyl 

sulphonyl ]phenyl] sulphonyl 3 -l-p iper idinecarboxamide 

hydrochloride, 
n ) N -['2-(diethylamino)ethyl3-3-[[^-[2-(dimethylainino) 

ethyl3phenyl3.sulphanyl3-l-piperidinecarboxamide 

hydrochloride, 
o) N-[2-(dimethylamino)ethyl3-3-[(4-.methylthiophenyl) 

sulphonyl 3-l-piperidinecarboxamide hydrochloride, 
p) N-[2-(dimethylamino)ethyl3-3-[ (4-methylsulphinyl- 

phenyl) sulphonyl 3-l-p iper idinecarboxamide 

hydrochloride, 
q) N-[2-(dimethylamino)ethyl3-3-[(4-inethylsu3phonyl-- ' 

phenyl) sulphonyl 3-l-piperidinecarboxamide 

hydrochloride, 
r) N-[2-(dimethylamino)ethyl3-3-[(4-phenylthiophenyl) 

sulphony 1 ] - 1 -p iper i dine ca rboxami de hy droch lor ide , 

a) N-[2-(dimethylamino)ethyl3-3-[ (4-trifluorornethyl- 

phenyl) sulphonyl 3-l-piperidinecarboxamide, 

t) 3-[ ( 4-bromophenyl) sulphonyl. 3 -N- [2 -( dime thy lamino) 

ethyl 3-l-p iper idinecarboxamide, and 

u) N-[2-(dimethylamino)ethyl3-3-[( J *^ iodophenyl) 

sulphonyl 3 -l-p iper idinecarboxamide . 

Example 38 a-e 

Following the procedure of Example 16 and substituting 
an equal molar amount of the following for N,N-dimethyl- 
aminoe thy lamine z 

2 - ( 1-py rrol idinyl ) ethylamine , 

2 - ( 1 -p ipe r id iny 1 ) e thy laroine , 

2-(^ -mo rpno 1 iny 1 ) e thy lamine , 

2 - ( 1| -roe thy lp ipe ra z in-l-y 1 ) e thy lamine , 

2-(4-phenylpiperazin-l-yl) ethylamine, 




0160436 

109 

there are obtained: 

a) 3-[ (3-chlorophenyl).s\alphGnyl]-N-[2-(l-pyrrolidinyl) 

ethyl3-l-piperidinecarboxamide hydrochloride, 

b) 3-[ (3-chlorophenyl) sulphonyl ]-N- [2 -( 1-piperidinyl) 

ethyl]-l-piperidinecarboxamide hydrochloride, 

c ) 3-[(3- c hlorophenyl) sulphonyl ]-N-[2-( 4-morpholinyl) 

ethyl]-l-piperidinecarboxamide hydrochloride, 

d) 3-[(3-chlorophenyl) sulphonyl ]-N-[2-( 4 -methyl- 

pipe razin-l-yl) ethyl ]-l-piper idinecarboxamide 
hydrochloride, 

e ) 3-[(3-chlorophenyl) sulphonyl ]-N-[2 -( 4-phenyl- 

p ipe r a z in - 1 -y 1 ) e thy 1 ] - 1 -p ipe r i d inecarboxamide 
hydrochloride, 

Examples 39 a-d 

Following the procedure of Example 16 and substituting 
an equal molar amount of the following for N,N-dimethyl- 
aminoethyl amine z 

N-methyl ,N-phenylethylenediamine , 

N-cyclohexyl , N-methylethylenediamine , 

N-methyl, N-benzylethylenediamine, 

N-methyl , N-phenethyle thylenediamine , 
there are obtained: 

a) 3-[ (3-chlorophenyl) sulphonyl0-N-[2-(N-methyl,N- 

phenyl) ethyl]-l-piperidinecarboxamide hydro- 
chloride, 

b) 3-[(3-chlorophenyl) sulphonyl ]-N-[2-(N-cyclohexyl, 

N-methyl) ethyl ]-l-piperidinecarboxamide hydro- 
chloride, 

. c ) 3-[ (3- c hlorophenyl)sulphonyl.]«N-[2-[ (N~benzyl, 
N-methyl) amino]ethyl]-l-piper idinecarboxamide 
hydrochloride, 
d) 3-[(3-chlorophenyl) sulphonyl }-N-[2-[ (N-phenethyl, 
N-methyl) amino Jethyl] -1-piperidinecarboxamide 
hydrochloride. 
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Examples 40 a-o 
Following the procedure of Example 16 and substituting 

equal molar amounts of the following for 5-[ (3-chlorophenyl) 

sulphonyl Tpiperidine; 

3-[ (2 ,3- dime thylphenyl) sulphonyl .]piperidine, 

3_£ (2 , 4-dimethylphenyl)sulphonyl ]piperidine, 

3-[ (2 ,3,5-trimethylphenyl) sulphonyl. *]p iper idine, 

3_£ (2 , 4, 6-trime thylphenyl) sulphonyl* ]piperidine, 

3_£ (ij-tertiarybutylphenyl) sulphonyl jpiperidine, 

3-[ (2 -methyl-4-ethylphenyl) sulphonyl ]piperidine, 

3-[ (2 , 4-dimethoxyphenyl) sulphonyl ]piperidine, 

3-[ (2 , 4-diethoxyphenyl) sulphonyl ]piperidine, 

3_£ (3- c hloro-4-methoxyphenyl) sulphonyl ]p iper idine, 

3-[ (3-chloro-5-methoxyphenyl) sulphonyl ]piperidine , 

3-[(2 ,6-dimethoxyphenyl)sulphonyl ]piperidine, 

3-[ (5-chloro-4,5-dixnethoxyphenyl) sulphonyl]piper idine, 

3_£ (l*-n-butoxyphenyl) sulphonyl ]piper idine, 

3-[ (2 -methyl- 1 ! -me thoxyphenyl ) sulphonyl ]piperidine , and 

3-[ (2-methyl-4-ethoxyphenyl) s\olphonyl]piperidine, 

there are obtained: 

a) N-[ dimethylamino) ethyl]-3-[ (2 ,3-dime thylphenyl) 

sulphonyl 3-l-piper idinecarboxamide hydrochloride, 

b ) N-[2-( dime thylamino ) e thyl ] -3~[ 2 , M-d ime thylphenyl ) 

sulphonyl ]-l-piperidinecarboxamide hydrochloride, 

c) N-[2-(dimethylamino)fethyl]-3-[2,3,5-trTmethyl- 

phenyl) sulphonyl ]-l-piper idinecarboxamide 
hydrochloride, 

d ) n-[2-( dime thylamino) ethyll-3~[2 , 6-trimethyl- 

pheny 1 ) sulphonyl ] - 1 -p iper idine carboxamide 
hydrochloride, 

e ) N^[2-(dimethylamino)ethyl]-3-[ 2 »-tertiarybutyl- 

phenyl ) sulphonyl ] -1-p iper idineca rboxamide 
hydrochloride, 

f ) N-[2 - ( dimethylamino ) ethyln -3~[2 -methyl-4-e thyl- 

phenyl) sulphonyl] -1-p iper idinecarboxamide 
hydrochloride, 
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g) N-[2-( dimethylaminb ) ethyl] -3-[2 , 4-dimethoxyphenyl) 

sulphonyl ]-l-piperidinecarboxamide hydrochloride, 

h) N-[2-(dimethylamino)ethyl]-3-[ (2 ,3-<3imethylphenyl) 

sulphonyl ]-l-piperidinecarboxamide hydrochloride, 
5 i) N-(2-(dimethylamino)ethyl] T 3-[(3-chloro- J 4- 

methoxyphenyl) sulphonyl ]-l-piperidinecarboxamide 
hydrochloride, 
j) N-[2-( dimethylamino) ethyl ]-3-[ (3-chloro-5- 

methoxyphenyl ) sulphonyl i-l-piperidinecarboxamide 
10 hydrochloride , 

k) N-[2-(dimethylamino)ethyl]-3-t(2,6-dimethoxy- 

phenyl) sulphonyl ]-l-piperidinecarboxamide 

hydrochloride, 
1 ) N-[2 - ( dimethylamino ) ethyl ]-3-[ ( 3-chloro-4 , 5- 
15 dimethoxyphenyl) sulphonyl ]-l-piperidinecarboxamide 

hydrochloride, 
m) N-[2- (dimethylamino) ethyl ]-3-[ ( 4-n-butoxyphenyl) 

sulphonyl ]-l-piperidinecarboxamide hydrochloride, 
n) N-[2 -( dimethylamino )ethyl3~3-[ (2 -methyl-4- 
20 methoxyphenyl )sulphonyl ]-l-piperidinecarboxamide 

hydrochloride, and 
o) N-[2-(dimethylamino)ethyl]-3-[ (2-methyl-4-ethoxy- 

phenyl) sulphonyl ]-l-piperidinecarboxamide 

hydrochloride. 

25 Examples 41 a-i 

Following the procedure of Example 16 and substituting 
equal molar amounts of the following for 3-[ (3-chloro- 
phenyl) sulf onyl]piperidine : 

3-[ (2-chloro-6-nitrophenyl) sulphanyl]piperidine, 
30 3-[ (2-nitro-3-chlorophenyl) sulphonyl]piperidine, 

3-[ (3-chloro-4-nitrophenyl) sulphonyl]piperidine, 
3-[ (2-nitro-4-chlorophenyl) sulphonyl ]piper id ine, 
3-[ (3- c hloro-5~ n i tj -°phenyl) . sulphonyl^piperidine, 
3-[ (3-nitro-M-chlorophenyl) sulphonyl -jpipcridinc, 
35 3-[ (2-nitro~5-chlorophenyl) sulphonyl] piperi dine, 

3-[(3-chloro-4-methylthiophenyl)-Sulphonyl]piperidine, 
and, 3-[ (3-chloro-4 -phenyl thiophenyl) sulphonyl ]piperidine, 



# • 

0160436 

112 

there are obtained: 

a ) 3- [ ( 2 -chlo ro-6-ni t rophenyl ) sulphonyl ]-N-[2 - ( dimethyl- 

amino) ethyl]-l-piperidinecarboxamide hydrochloride, 

b) N-[2-(dimethylamino) ethyl ]-3-[ (2-nitro-3-chloro- 
'•j phenyl) sulphonyl ]-l-piper idinecarboxamide hydro- 
chloride, 

c ) 3-[ (3-chloro-4-nitrophenyl)sulphonyl ]-N-[2-( dimethyl- 

amino) ethyl] -1-piper idinecarboxamide hydrochloride, 

d) N-[2-(dimethylamino)ethyl]-3-[ (2-nitro-4-chloro- 
10 phenyl) sulphonyl ]-l-piperidinecarboxamide hydro- 
chloride, 

e) 3-[(3-chloro-5-nitrophenyl) sulphonyl] -N-[2-( dimethyl- 

amino ) ethyl ] -1-piper idinecarboxamide hydrochloride, 
f ) N-[2-(dimethylamino)ethyl]-3-[ (3-nitro-4-chloro- 
15 phenyl) sulphonyl ]-l-piper idinecarboxamide hydro- 

chloride, 

g) N-[2-(dimethylamino) ethyl ]-3-[ (2-nitro-5-chloro- 
phenyl) sulphonyl]-l-piperidinecarboxamide hydro- 
chloride, 

20 h) 3-[ (3~chloro-4-methylthiophenyl) sulphonyl. ] -N- [ 2 - 

( dimethylamino)ethyl]-l-piper idinecarboxamide 
hydrochloride, and 
i) 3-[(3-chloro-4-phenylthiophenyl) sulphonyl ]-N-[ 2- 
(dimethylamino)ethyl]-l-piperidinecarboxamide 

25 hydrochloride. 

Examples 42 a-d 
Following the procedure of Example 16, the reaction 
product of 1, 1 1 -carbonyldi imidazole and N,N-dimethylamino- 
ethylamine is reacted with each of the following; 
50 3-[[ (3-chlorophenyl) sulphanyl]methyl]piperidine, 

3-[ (l-naphthylsulphonyL)methyl]piperidine, 
3"[C (2,3-dihydro-lH-inden-4-yl) sulphonyl ]methyl] 
piper idine, 

3_rP_r (3-chlorophenyl) sulphonyl ]ethyl]piperidine , 
35 to give the following as hydrochloride salts: 

a) 3-[[ (3-chlorophenyl) sulphonyl . ]methyl]-N-[2- ( dimethyl- 
amino)ethyl]-l-piperidinecarboxamide hydrochloride, 
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b) N-[2-(dimethylamino)ethyl]-3-[ ( 1-naphthylsulphonyl 

methyl] -1-piperidinecarboxamide hydrochloride, 

c ) 3-[[ (2 ,3-dihydro-lH-inden-M-yl) sulphonyl ]methyl]-N- 

[2-(dimethylamino)ethyl-l-piperidinecarboxamide 

hydrochloride, and 

d ) J-[2-[ (3-chlorophenyl) sulphonyl. ]ethyl]-N-[2- 

(dimethylamino)ethyl]-l-piperidinecarboxamide 

hydrochloride . 

Examples 43 a-c 
Following the procedure of Example 16, the reaction 

product of l,l ! -carbonyldiixnidazole and dimethylaminoethyl- 

amine is reacted with each of the following: 

3_£ £(4-chlorophenylmethyl) sulphonyl] me thy l]piper idine, 
3-r[ [ (l-naphthylmethyl)sulphonyl ]methyl]piperidine, 
3-£[4-biphenylmethyl) sulphonyl3methyl]piper idine, 

a) N-[2-(dimethylamino)ethyl]-3-[[(^-chlorophenylmethyl) 

sulphonyl]methyl3-l-piperidinecarboxamide hydro- 
chloride, 

b) N-[2-(dimethylamino)ethyl]-3-[[(l-naphthylmethyl) 

sulphonyl 3methyl] -1-piperidinecarboxamide hydro- 
chloride, 

c) N-[2-(dimethylamino)ethyl]-3-[[( i »-biphenylmethyl) 

sulphonyl ]me th y 1 ] - 1 -p ipe r i d in e c a rboxam i de h y dro - 
chloride . 

Example 44 

2 _ r r (M-Chlorophenyl)sul^ionyr imethyl3-N-r2 -( dimethyl- 
amino) ethyl"|-l-p iperidinecarboxamide . 

Following the procedure of Example 16, but substituting 
2 _[[(4-chlorophenyl) sulphonyl ]methyl]piperidine (free base 
of Intermediate 33) for 3-[ (3-chlorophenyl)sulphonyl 3 
piperidine, the title compound is prepared. 
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Examples 45 a-c 
Following the procedure of Example 16, the reaction 
product of 1, 1 1 -carbonyldiimidazole and N,N-dimethylamino- 
ethylamine is reacted with each of the following: 

5* C C ( 3-chlorophenyl ) me thyl ].sulphanyl ]p iperidine , 
5 (l-naph thyl) ir.ethyl]sulphonyl3piper idine, 

3-[[ (2 ,3-dihydro-lH-inden-4-yl)methyl]sulphonyl 
piperidine, 

to give the following: 

a) 3-[[ (3-chlorophenyl) me thyl] sulphonyl] -N- [2- 
10 ( dimethylamino) ethyl]-l-piperidinecarboxamide 

hydrochloride, 
B ) N-[2 -( dimethylamino ) ethyl ]-3~t C ( 1-naphthyl ) methyl] - 
sulphonyl ]-l-piper idinecarboxamide hydrochloride, 
and c) N-[2-(dimethylamino)ethyl]-3-[[(2,3-<3ihydro-lH-inden. 
15 l*-yl) methyl ]sulphonyl ]piperidine hydrochloride, 

Examples 46 a-e 
' Following the procedure of Example 16, l,i'-thio- 
carbonyldiimidazole and N,N-dimethylaminoethylamine are 
reacted followed by separate reaction of that product with 
20 each of the following: 

3-[ (3-chlorophenyl) sulphonyl ]p iper idine, 
3-(phenylsulphonyl ) pyrrol idine, 
3-[ ( Jj-methylphenyl) sulphonyl pyrrolidine, 
3-(phenyl sulphonyl. )piperidine, and 
25 3-[ (4-methylphenyl) sulphonyl ]p iper idine, 

there are obtained: 

a) 3-[ (3-chlorophenyl) sulphonyl ]-N-[2-( dimethylamino) 

ethyl ]-l-p iper idinecarbothiamide hydrochloride, 

b) N-[2 -(dimethylamino) ethyl] -3- (phenyl sulphonyl )-i_ 
30 pyrrolidinecarbothiamide hydrochloride, 

c ) N-[2-(dimethylamino)ethyl]-3-[( 1 *- in ethylphenyl) 

sulphony 1 ] - 1 -py r r o 1 i d i ne c a rbo th iam i de 
hydrochloride, 




01 60436 

115 

d) N-[2-( dime thylamino) ethyl ]-3-(phenylsulphonyl)-l- 

piperidinecarbothiamide hydrochloride, and 

e) N-[2-(dimethylamino)ethyl]-3-[ (4-methylphenyl) 

sulphonyl ]-l-piperidinecarbothiamide 
hydrochloride. 

Example kl 

N-rg-(Piethylamino) ethyl ] -4-[ (4-methoxyphenyl) 
sulphonyl ]-l-piperidinecarboxamide . 

Following the procedure of Example 16, N,N-diethyl- 
aminoethylamine and 1, 1 1 -carbonyldiimidazole and 4-[(4- 
methoxyphenyl) sulphonyl ]piperidine are reacted to give the 
title compound. 

Example 48 

^-r( g ^5-Dichlorophenyl)thio-|-N-rg-(diethylamino) 
ethyl "]-l-piperidinecarboxamide . 

Following the procedure of Example 16, N,N-diethyl- 
aminoethylamine and 1, 1 1 -carbonyldi imidazole and 4-[(2,5- 
dichlorophenyl) thio]piperidine are reacted to give the 
title compound. 

Example 49 

N-P2 - ( Diethylamino ) ethyl ( 4-methylphenyl ) thiol- 

1-piperidinecarboxamide . 

Following the procedure of Example 16, N,N-diethyl- 
aminoethylamine and 1, 1 1 -carbonyldiimidazole and 
methylphenyl) thio]piperidine are reacted to give the title 
compound. 

Example 50 

N-r2-( Diethylamino) phenyl thio) -1- 
piperidinecarboxamide . 

Following the procedure of Example 16, N,N-diethyl- 
aminoethylamine and 1, 1 1 -carbonyldiimidazole and 4- 
(phenylthio)piperidine are reacted to give the title 
compound . 
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Example 51 

(2-Chlorophenyl)thio]-N-[2-( diethylamino) ethyl"]-!- 
piper idinecarboxamide . 

Following the procedure of Example 16, N,N-diethyl- 
aminoethylamine and 1 , 1 1 -carbonyldiimidazole and 4- 
[ (2-chlorophenyl) thio]piperidine are reacted to give the 
title compound. 

Example 5<? 

( 3-Chlorophenyl ) thio 1 -N-f l-( diethylamino ) ethyl V 
1-piperidinecarboxamide . 

Following the procedure of Example 16, N,N-diethyl- 
aminoethylamine and 1, 1 1 -carbonyldi imidazole and 4-[(3- 
chlorophenyl) thio]piper idine were reacted to give the title 
compound . 

Example ,53 

ij.r (3-lj-Dichlorophenyl)thiol-N-r2-( diethylamino) 
ethyl "1-1-piperidinecarboxamide * 

Following the procedure of Example 16, N,N-diethyl- 
aminoethylamine and 1, 1 1 -carbonyldiimidazole and ^-[(3,^- 
dichlorophenyl) thio]piperidine are reacted to give the 
title compound . 

Example 5^ 

3-r (2-Chlorophenyl)thioyN-[2-(diethylamino)ethyl1- 
1-p j peridinecarboxamide . 

Following the procedure of Example 16, N,N-diethyl- 
aminoethylamine and 1 s 1 1 -carbonyldiimidazole and 3~[(? 
chlorophenyl) thio]piper idine were reacted to give the 
title compound. 

Example 55 

(Jj-Fluorophenyl) thiol-N-fg-f diethylamino) ethyl"]- 
1-piperidinecarboxamide . 

Following the procedure of Example 16, N,N-diethyl- 
aminoethylamine and 1, 1 1 -carbonyldiimidazole and 
fiuorophenyl)i:hio]piper idine are reacted ro give the title 
compound . 
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Example 56 

2-[[(^-chlorophenyl)thio]methyl^N-rg-(diethylamino) 
ethyl *]-l-p iperidinecarboxamide . 

Following the procedure of Example 16, N,N-diethyl- 
aminoethylamine and 1, 1 1 -carbonyldiimidazole and 2-[[(i|- 
chlorophenyl) thio]methyl ]piperidine are reacted to give 
the title compound. 

Example 57 

N-[2-(Diethylamino)ethyl]-4-(phenyl sulphonyl)-!- - 
piperidinecarboxamide. 

Following the procedure of Example 16, N,N-diethyl- 
aminoethylamine and 1, 1 1 -carbonyldiimidazole and 4- 
(phenyLsulphinyl )piperidine are reacted to give the title 
compound . 

Example 58 

N-[2-(Diethylamino)ethyll-^-[ (phenyl thio)methyll^l-> 
piperidinecarboxamide . 

Following the procedure of Example 16, N,N-diethyl- 
aminoethylamine and 1, 1 1 -carbonyldiimidazole and 3- 
[ (phenylthio)methyl]piperidine are reacted to give the 
title compound. 

Example 59 

N-[2-(piethylamino) ethyl "|-4-[ (phenylmethyl) thioyi- 
piper idinecarboxamide . 

Following the procedure of Example 16, N,N-diethyl- 
aminoethylamine and 1, 1 ! -carbonyldiimidazole and 4- 
[ (phenylmethyl) thio ]piperidine are reacted to give the 
title compound . 

Example 60 

N-r2-(Diethylamino)ethyl1-4-r ( 1-phenylmethyl) 
sulphonyl 1 -1-p iperidinecarboxamide . 

Following the procedure of Example 16, N,N-diethyl- 
aminoethylamine and 1, 1 1 -carbonyldiimidazole and 4- 
[ (phenylmethyl) sulphonyl]piperidine are reacted to give the 
title compound. 
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Example 61 

N-[2-(Diethylamino) ethyl] -3- ( phenyl thio)-l-p iperidine- 
carboxamide . 

Following the procedure of Example 16, N,N-diethyl- 
aminoethylamine and 1, 1 ' -carbonyldiimidazole and 3- 
(phenylthio)piperidine are reacted to give the title 
compound . 

Examples 62 a-d 
Following the procedure of Example 16 and substituting 

the following for 3 r [ (3-chlorophenyl) sulphonyl ]piperidine : 
3-[ (3> ^-dimethoxyphenyl) thio]piperidine, 
3-[ (3^-dimethoxyphenyl)sulphonyl ]piperidine, 
3-[ (3>5-dimethoxyphenyl)sulphonyl ]piperidine, and 
3-[ (3, 4 3 5-trimethoxyphenyl) sulphonyl ]piperidine, 

there are obtained: 

a ) N-[2 - ( dime thy lamino ) ethyl ]-3-[ ( 3 , 4-dimethoxy- 
phenyl) thio]-l-piperidinecarboxamide, 

b ) N-[2 - ( dimethylamino ) ethyl] -3-[ ( 3* 4-dimethoxyphenyl ) 

sulphonyl ]-l-piperidinecarboxamide, 

c ) N-[2 - ( dime thy lamino) ethyl 3 -3- [ ( 3 , 5-dimethpxyphenyl ) 

sulphonyl ]piperidine, and 

d) N-[2-( dimethylamino) ethyl]-3-[ {j>,k, 5-trimethoxy- 

phenyl) sulphonyl ]piperidine . 

Examples 63 a-e 
Following the procedure of Example 16 and substituting 

an equal molar amount of the following for N,N-dimethyl- 

aminoethylamine : 

l-(2-aminoethyl)-2 , 6-dimethyl-piperidine, 

1- ( 2 -aminoethyl ) -4-hydroxy-4-phenyl-piper idine , 

l-(2-aminoethyl)-4-cyano-4-phenyl-piperidine, 

1- (2 -aminoethyl ) -4-phenyl-l, 2 , 3, 6-tetrahydropyridino 

and, l-(2-aminoethyl) -4-phenylmethyl)piperidine, 

there are obtained: 

a) 3-[ (3-chlorophenyi). -sulphonyl ]-N-[2-(2 , o-dimetnyl- 

piperidin -l-yl)et^yl]-l-piperidinecarboxamide, 

b) 3"[ (3-chlorophenyl) sulphonyl.] -N-[2-(^*-hy droxy-4- 

phenyl -piperidin -1-yl) ethyl ]piperidine- 
carboxamide. 
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c) 3-[ ( 3-chlorophenyl) sulphonyl. ]-N-[2-(4-cyano— 4- 

phenyl-piperidin -1-yl) ethyl ]piperidine- 
carboxamide, 

d) 3-[(3~chlorophenyl) sulphonyl ]-N-[2-( 4-phenyl- 

1,2 ,3, 6-tetrahydropyridin-l-yl)ethyl]piperidine- 
carboxamide, and 

e) 3-[ (3-chlorophenyl)sulEhcanyl-3-N-[2-( 4-phenylinethyl- 

piperidin -1-yl) ethyl]piperidinecarboxamide . 

Example 6k 

3-f f'4-(Aminocarbonyl ) -phenyl! sulphonyl 1-N-T2-( diethyl- 
amino ) ethyll-l-piperidinecarboxamide . 

Following the procedure of Example 16, N,N-diethyl- 
aminoethylamine and 1, 1 1 -carbonyldiimidazol and 3~[[(4- 
aminocarbonyl) -phenyl] sulphonyl]-piperidine are reacted to 
give the title compound. 

Example 65 

N-r2-(Diethylamino) ethyll-3-T [Jjzi ciimethvlaminocarbonyl ) 
phenyl] sulphonyl! -1-piperidinecarboxamide . 

Following the procedure of Example 16, N,N-diethyl- 
aminoethylamine and 1, 1 1 -carbonyldi imidazole and 3~[[( i *- 
dimethylaminocarbonyl) -phenyl] sulphonyl ]piperidine are 
reacted to give the title compound. 

Example 66 

N-f2-( Ethylamino) ethyl]-3-(phenyl sulphonyl ) -1-piperi- 
dinecarboxamide . 

The title compound is prepared by reacting 3-(phenyl- 
sulphonyl) piper idine with phosgene and reacting the resulting 
3- (.pheny Isulphonyl .)piperidine-l-carbonylchloride with 
N-ethylethylenediamine . 

Example 67 

N-[2 - ( Ethylamino ) e thyl ]-3- ( phenyl sulphonyl ) -1-pyrroli- 
dinecarboxamide . 

The title compound is prepared by reacting 3-(pbenyl- 
sulphonyl)piperidine with phosgene and reacting the 
resulting 3-(phenyl sulphonyl )pyrrolidine with N-ethyl- 
ethylenediamine . 
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Example 68 

N-T2 -(Diethylamino) ethyl"]- 1 * -(phenyl thio ) -1 -homo- 
piperidinecarboxamide Oxalate. 

Following the procedure of Example 16, 1, 1 1 -carbonyl- 
diimidazole, N,N-diethylaminoethylamine and 4 -(phenyl thio) 
5 homopiperidine and oxalic acid are reacted to give the 
t i tie compound . 

Example 69 

N-r2-(Diethylamino) ethyl l-3-(phenylthio) -1-homo- 
piperidinecarboxamide Oxalate. 
10 Following the procedure of Example 16, 1, 1 ' -carbonyl- 

diimidazole, N,N-diethylaminoethylamine and 3- (phenyl thio) 
homopiperidine and oxalic acid are reacted to give the 
title compound. 

Example 70 

!5 N-rg-(Diethylamino) ethyl "| -4 -(phenyl sulphonyl )-l- 

homop iperidinecarboxamide Fumarate. 

Following the procedure of Example 16, 1, 1 1 -carbonyl- 
diimidazole and N,N-diethylaminoethylamine and 4-(phenyl- 
sulphonyl-)homopiperidine are reacted to give the free base 
20 of the title compound. The free base is then reacted with 
fumaric acid and the fumarate salt is recrystallized from 
methanol-diethyl ether. 

Examples 71a and 71b 
The following are prepared by oxidizing compounds of 
25 Examples 68 and 69 with sodium perborate at room temperature: 

a) N-[2-(diethylamino)ethyl]-4-phenylsulphinyl)-l- - 

homopiperidinecarboxamide, and 

b) N-[2-(diethylamino)ethyl]-3-P^enylsulphinyl)-l- - 

homopiperidinecarboxamide . 
30 Example 72 

N-C2 - ( Diethylamino ) e thyl ] -3 -phenyl sulphonyl ) -1-homo- 
piperidinecarboxamide fumarate. 

The title compound is prepared as in Example 70 by 
substituting 3-(phenylsulfonyl)homopiperidine for Mphenyl- 
35 sulphonyl )homopiper idine . 
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Pharmacology 

The action of compounds of this invention in correcting 
cardiac arrhythmias or preventing cardiac arrhythmias i,s 
demonstrated by the following procedures: 

Ouabain Induced Arrhythmias 

Correction of existing cardiac arrhythmias of ventri- 
cular origin is carried out on (1) adult mongrel dogs which 
tire under barbiturate anaesthesia during the test. A Grass 
Model 7 polygraph was used for recording femoral arterial 
blood pressure (statham F23AC transducer) and the electro- 
cardiogram (Grass preamplifier) . Ouabain was given 
intravenously in an initial dose of HO pg/kg and in a second 
dose of 20 pg/kg 30 minutes after the first dose and in 
subsequent doses of 10 pg/kg which were repeated at 15 min. 
intervals as required for producing cardiac arrhythmias 
that persisted for at least 15 minutes. When the arrhythmias 
were established, the test compounds were administered by 
infusion (Harvard Model Sk2 Infusion Pump) into a femoral 
vein at a rate of 1 mg/kg/min. Concentration of compound 
was adjusted according to the weight of the dog to allow a 
volume infusion of 1 ml/min. The compound was considered to 
be active as antiarrhythmic agent if reversion to to sinus 
rhythm occurred which was maintained for at least JO min. 

Coronary Artery Ligation Induced Arrhythmias 

Adult mongrel dogs which are in the conscious state were 
used for the test and cardiac arrhythmias were induced by prior 
(22-2** hr) surgical preparation in which blood flow through 
a coronary artery was occluded by use of a constrictor device 
as reported by Smith et al, 1975 • A Grass Model 79 polygraph 
was used for recording the electrocardiogram (Grass jPk 
preamplifier) . 

The test compound was administered by infusion (Harvard 
Model 9^2 Infusion Pump) into a saphenous vein to one group 
of dogs at a rate of 0.5 mg/kg/min. Concentration of compound 
was adjusted according to the weight of the dog to allow a 
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volume of infusion of 0. 5 The test compound was 

administered orally by gavage to another group of dogs at 
dose levels of 10 through 40 mgAg. The test compound was 
prepared in distilled water to give a total volume of 20 ml. 
Following the administration of the test compound, the heart 
rate number of ectopic cardiac beats per min, and the percent 
ectopic beats (ectopic beats/HR X100) were recorded at 
15 min. intervals. The compound was considered active if it 
abolished the ectopic ventricular frequency and caused a 
return to normal sinus rhythm within 2 hours of adminis- 
tration. 

Data obtained for one preferred compound; namely, 
N _r2-(diethylamino)ethyl3-5-(pbenylsulphonyl)-l-piperidxne 

carboxamide as represented by its oxalate salt of 
Example 20 are shown in Table 1. The other compounds of this 
invention show qualitatively similar effects in one or more 
types of arrhythmias as represented by the foregoing tests 
ifgeneral the compounds of this invention exhibit less CKS 
side effects than quinidine or lidocaine. The sulfones 
being superior in this respect at the same time exhibiting 
excellent antiarrhythmic activity. 

Table 3 

Dose Range 
mgAg 

Arrhythmia I.V» 
Model, 




Hardman, xyox, u > — * ^ , - 

« al, 1973, Pharmacologist 192. 
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Pharmaceutical Compositions and Administration 

The invention further provides pharmaceutical 
compositions for administration to a living animal body 
comprising, as active ingredients, at least one of the 
compounds according to the invention in association with a 
pharmaceutical carrier or excipient. The compounds are 
thus presented in a therapeutic composition suitable for 
oral, rectal, parenteral or intracardial administration, 
rlius, for, example, compositions for oral administration 
are preferably solids and can take the form of capsules, 
tablets or coated tablets containing carriers conveniently 
used in the pharmaceutical art. Suitable tablet ing 
excipients include lactose, potato and maize starches, 
talc, gelatin and stearic and silicic acids, magnesium 
stearate and polyvinyl pyrrolidone. 

For parenteral administration, the carrier or excipient 
can be a sterile, parenterally acceptable liquid; e.g., 
water, or a parenterally acceptable oil; e.g., arachis oil, 
conta ined in ampoules • 

In compositions for rectal administration the carrier 
can comprise a suppository base; e.g., cocoa butter, or a 
glyceride. 

Advantageously, the compositions are formulated as 
dosage units, each unit being adapted to supply a fixed dose 
of active ingredients. Tablets, coated tablets, capsules, 
ampoules and suppositories are examples of preferred dosage 
forms according to the invention. It is only necessary 
that the active ingredient constitute an effective amount? 
i.e., such that a suitable effective dosage will be obtained 
consistent with the dosage form employed. The exact 
individual dosages, as well as daily dosages, will, of course, 
be determined according to standard medical principles under 
the direction of a physician or veterinarian. Generally, the 
pharmacology on animals suggests the the oral dosage effective 
to correct arrhythmias will be about 3 times that of the 
intravenous dosage. The animal data also suggest dosage 
requirements will be about half that of quinidine for the 
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more active compounds. 

Based on the animal data, allowing for variation in 
species and severity of cardiac arrhythmia unit dosages 
containing an amount of compound equivalent to about 1 to 
about 100 rogAg of body weight, are contemplated. Based on 
all of the above considerations, a choice in a range of 
unit oral dosages for humans of about 10 to about 1000 mg 
is contemplated, preferably about 10 to 600 mg for a more 
active compound such as Example 20. Daily 

dosages of about JO to 2^00 mg are contemplated for humans 
and obviously several unit dosage forms may be administered 
at about the same time. However, the scope of the invention 
is not to be limited by these contemplations due to the 
uncertainty in transpositions discussed above. 

Examples of unit dosage compositions are as follows: 

Capsules 

Ingredients Per Cap. 

1. Active ingredient 10.0 mg. 

2. Lactose 146.0 mg. 

3. Magnesium Stearate 4*0 mg . 

Procedure 

1. Blend 1, 2 and 3- 

2. Mill this blend and blend again. 

3. This milled blend is then filled into *1 hard gelatin 
capsules • 

Tablets (10 mg) 
Ingredients mg./Tab. 

1. Active ingredient 10.0 mg. 

2. Corn starch 20.0 mg . 
' 3. Kelacid 20.0 mg. 

k. Keltose 20.0 mg. 

5. Magnesium stearate 1.3 mg. 



0160436 

131 

Tablets (50 mg) 





Inqredients 


mg/Tab. . 


1. 


Active ingredient 


50.0 mg. 


2. 


Milo starch 


20^0 mg. 


3. 


Corn starch <* . 


58.O mg. 


k. 


Lactose 


90.0 mg. 


5- 


Calcium stearate 


2.0 mg . 






200.0 mg. 



Procedure 

1. Blend 1, 2, 3 and 4. 

2. Add sufficient water portionwise to the blend from step 
jl with careful stirring after each addition. Such 
additions of water and stirring continue until tne 
mass is of a consistency to permit its conversion to 
wet granules. 

3 The wet mass is converted to granules by passing it 
through the oscillating granulator, using 8-mesh 
screen. Q Q 

4. The wet granules are then dried in an oven at l40 F (60 C) 
5 The dried granules are then passed through an 
oscillating granulator, using a 10-mesh screen. 

6. Lubricate the dry granules with 0.5$ magnesium 
stearate . 

7. The lubricated granule's are compressed on a suitable 
tablet press. 

Intravenous In fection 
ingredients Per ml - 

1. Active ingredient 1 '° m 9' 

2. pH 4.0 Buffer solution q.s. to 1.0 ml. 

Procedure 

1. Dissolve the active ingredient in the buffer solution. 

2. Aseptically filter the solution from step *1. 

3. The sterile solution is now aseptically filled into 
sterile ampoules. 

4. The ampoules are sealed under aseptic conditions. 
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Intramuscular Injection 
ingredients Per ml ' 

1. Active ingredients 5-0 mg. 

2. Isotonic Buffer solution M.O q.s. to 1.0 ml. 

Procedure 

1. Dissolve the active ingredient in the buffer solution. 

2. Aseptically filter the solution from step *1. 

3. The sterile solution is now aseptically filled into 
sterile ampoules. 

4. The anpoulesare sealed under aseptic conditions. 

suppositories 

ingredients ^ ' Per 

1. Active ingredient 10.0 mg. 

2. Polyethylene Glycol 1000 1350.0 mg . 

3. polyethylene Glycol 4000 *50.0 mg. 

Procedure 

1. Melt 2 and 3 together and stir until uniform. 

2. Dissolve *1 in the molten mass from step 1 and stir 
until uniform. 

3. Pour the molten mass from step 2 into suppository 
molds and chill. 

2j. Remove the suppositories from molds and wrap. 

Therapeutic compositions having cardiac arrhythmia 
inhibiting activity in dosage unit form, comprising a 
pharmaceutical wrier and a cardiac arrhythmia inhibiting 
amount of a compound of Formula I or a pharmaceutical^ 
acceptable acid addition salt thereof are therefore an 
embodiment of this invention. 

Various modifications and equivalents will be apparent 
to one skilled in the art and may be made in the compounds, 
method, and compositions of the present invention without 
departing from the spirit or scope thereof, and it is 
therefore to be understood that the invention is to be 
limited only by the scope of the appended claims. 
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(i) 



1 

CLAIMS 

1. A compound of general formula I; 



(cHe) n ^ (A i )p r x .( A 2 ) d -<j : 

wherein: 

n is zero, one or two; 

Y represents oxygen or sulphur; 

each of A, A 1 and A 2 independently represents 
straight, or branched chain alkylene having 1 to 8 
carbon atoms and each of p and d independently 
is zero or one with the proviso that when the 
-(A 1 ) -X-(A 2 ) d -Q radical is in the 2-position, p is one 

X represents -S-, -S (.0) - or -S(0) 2 ~; 

each of R, R 1 and R 2 independently represents 
hydrogen, loweralkyl (1-8 carbons), phenyl, cycloalkyl 
(1-9 carbons) or phenylalkyl (7-14 carbons) or 
R 1 and R 2 taken together with the adjacent nitrogen 
atom form a heterocyclic residue which is: 

a) 1-pyrrolidino, 

b) 1-piperidino, 

c) 4-morpholino, 

d) 1-piperazino, 

e) a heterocycle of a) to d) substituted by 

a methyl, ethyl, phenyl or phenylloweralkyl , 

f) 2,6- (loweralkyl) 2 -piperidino, 

g) 4-hydroxy-4-phenylpiperidino, 

h) 4-cyano-4-phenylpiperidino, 

or, i) ^-phenyl-l,2,3,6-tetrahydropyridino, 
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Q represents: 

1) 1 or 2-naphthyl, 

2) 2,3-dihydro-lH-inden-4-yl or 2 , 3-dihydro-lH- 
inden-5-yl , 

3) biphenyl/ 

4 ) phenyl , 



5) 




R 3 



R* 



R 5 

wherein R 3 represents fluorine, chlorine, bromine, 
iodine, loweralkyl (1-8 carbons), loweralkoxy (1-8 
carbons) , trif luoromethyl , hydroxy, cyano or nitro, 
R 4 represents hydrogen, fluorine, chlorine, bromine, 
iodine, methyl, ethyl, isopropyl, methoxy, ethoxy 
or nitro and R 5 represents hydrogen, methyl, ethyl, 
methoxy, ethoxy, methylthio and phenylthio, 
6) 

-R 6 

J 
I 

wherein R 6 represents -NR 7 R 8 , -C(0)NR 7 R 8 , 
-B-(CH 2 ) b NR 7 R 8 or -B-(CH 2 ) b OR 7 wherein B represents 
_ 0 _ / _ s _, -s(O)- or -S(0) 2 -, b is 2 or 3 and each of R 
and R 8 independently represents hydrogen, loweralkyl 
(1-8 carbons) , 
7) 





wherein R 9 represents -SR 10 , -S(0)R 10 or -SCO^K 10 
wherein R 10 represents loweralkyl (1-8 carbons) or 
phenyl with the proviso that X must be -S(0) 2 ~, 
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or, 8) 




wherein A represents straight or branched chain 

alkylene (2-8 carbons) and G represents loweralkoxy 

(1-8 carbons) or -NR 1:L R 12 wherein each of R 11 and 
12 

R independently represent hydrogen, loweralkyl 
(1 to 8 carbons), phenyl or phenyl-loweralkyl (.7-14 
carbons) , or a pharmaceutically acceptable acid 
addition salt or hydrate thereof. 

2 . 3-£4- (Chlorophenyl) thio]-N-£2- (diethyl- 
amino) ethyl^-l-pyrrolidinecarboxamide , 

3-£ (4-chlorophenyl) thio]]-N-£2- (dimethylamino) - 
ethy 1^-1 -pyrrol idinecarboxamide / 

3~C (4-chlorophenyl) thio]]-N-£2- ( dimethylamino) - 
e thy lj- 1-pyrrolidinecarboxamide , 

3-£ (4-chlorophenyl) sulphinyl^-N-^- (diethyl- 
amino) ethyl]]-l-pyrrolidinecarboxamide , 

3-£ (4-chlorophenyl) sulphonyl]}-N-£2- (diethylamino) 
ethylj- 1-pyrrolidinecarboxamide , 

3-£ (4-chlorophenyl) sulphonylH-N-^2- (dimethylamino) 
ethyl^-l-pyrrolidinecarboxamide , 

3- (phenylsulphonyl ) -N-£2- (diethylamino). ethyl]]- 
1-pyrrolidinecarboxamide , 

N-Q2- (diethylamino) ethyl3-3-[[ (4-methylphenyl) thio]]- 
1-pyrrolidinecarboxamide , 

N-^2- (diethylamino) ethyl]-3-[^ (4-methylphenyl) 
sulphony 1^-1 -pyrrolidinecarboxamide , 

N-[]3- (diethylamino) propylJ-3- (phenylsulphonyl) - 
1-pyrrolidinecarboxamide , 

3-C (3, 4-dichlorophenyl) sulphonyl^-N- (2- (dimethyl- 
amino) ethyl^-l-pyrrolidinecarboxamide , 
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i 

3 -£ ( 3 , 4-dichlorophenyl) sulphonyl]-N-^2- 
(diethylamino)ethyl]-l-pyrrolidinecarboxamide, 

3-C ( 3 , 4-dichlorophenyl) thio]-N-C2- (diethylamino) 
ethyl^-l-pyrrolidinecarboxamide , 

(4-chlorophenyl) sulphonyl]-N-t2- (dimethylamino) 
ethylVl-piperidinecarboxamide , 

3-Q( 4-chlorophenyl) thio3-N-C2- (dimethylamino) 

ethyl j- l-piperidinecarboxamide , 

3-F (3-chlorophenyl) sulphonyl]-N-[2- (dimethylamino) 

ethyl[]-l-piperidinecarboxamide , 

3-C( 3-chlorophenyl) thio>N-C2- (dimethylamino) 

ethyl"!- l-piperidinecarboxamide , 

3-E (4-chlorophenyl) sulphinyl>N-C2- (dimethylamino) 
ethyll- l-piperidinecarboxamide , 

3-L ( 4-chlorophenyl) sulphonyl^-N-^- (diethylamino) 
ethylj-l-pyrrolidinecarboxamide, 

N-Q2- (diethylamino) ethyl3"3- (phenylsulphonyl) - 
l-piperidinecarboxamide , 

N-[>- (dimethylamino) ethyl^-3- (phenylsulphonyl) - 
l-piperidinecarboxamide , 

N-C2- (diethylamino) ethyl]- 3- (phenylsulphonyl) - 
1-piperidinecarbothioamide , 

N-f2- (diethylamino) ethyl3~3-[ (4-methylphenyl) 

sulphonyl3-l"PiP eridinecarboxaInide, 

N-Q2- (diethylamino) ethyl>3-£ (4-f luorophenyl) 

sulphonyl3-l-piP eridinecarboxamide/ 

N_£ 3 _ (diethylamino) propyl3-3- (phenylsulphonyl) - 

l-piperidinecarboxamide , 

N-Q2- (diethylamino) ethyl>3-[ (4-methoxyphenyl) 
sulphonyl]-l-piperidinecarboxamide, 

N-[]2-t>is ( 1-methy lethyl) amino]ethylH-3- (phenyl- 
sulphonyl) -l-piperidinecarboxamide , 

4-Q (4-chlorophenyl) thio>N-[2- (dimethylamino) 

ethyl]]-! -piperidinecarboxamide , 
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4-^4- (chlorophenyl) sulphonyl>N-[2- (dimethyl 
amino) ethyl]- l-piperidinecarboxamide , 

4-E (4-chlorophenyl) sulphinyl>N-C2- (dimethyl 
amino) ethyl3-l-piperidinecarboxamide , 

N-[2- (diethylamino) ethyl]-3-Ct4-[2- (dimethylamino) 
ethoxy]phenyllsulphonyl>l-piperidinecarboxamide, 

N-[2- ( diethylamino) ethyl]- 3-^ 4- (2-methoxy 
ethoxy3phenyl]sulphonyl]-l-piperidinecarboxamide, 

3-[C 4_ C 2 - (diethylamino) ethoxy]phenyl]sulphonyl]- 
N-[2- (diethylamino) ethyl]-l-piperidinecarboxamide, 

N-[2- (dimethylamino) ethyl]-3~C (phenylsulphony 1) 
methyl]-l-piperidinecarboxamide, or 

N-[2-( diethylamino) ethyl]-3-C(phenylsulphonyl) 

methyl]-l-piperidinecarboxamide or a pharmaceutical^ 
acceptable acid addition salt or hydrate of any of 
such compounds . 

3. The use of a compound of general formula I: 




T * 

wherein: 



n is zero, one or two; 
y represents oxygen or sulphur; 
each of A, A 1 and A 2 independently represents 
straight or branched chain alkylene having 1 to 8 
carbon atoms and each of p and d independently is 
zero or one with the proviso that when the 
-(A 1 ) -x-(A 2 ) d -Q radical is in the 2-position f p is one 



represents -S-, -S(0)-, or -S(0) 2 -; 
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each of R, R 1 and R 2 independently represents 
hydrogen, loweralkyl (1-8 carbons), phenyl, cycloalkyl 
(1-9 carbons) or phenylalkyl (7-14 carbons) or R and 
r 2 taken together with the adjacent -nitrogen atom form 
5 a heterocyclic residue which is: 

a) l -pyrrolidine, 

b) 1-piperidino, 

c) 4-morpholino, 

d) 1-piperazino, 

I0 e) a heterocycle of a) to d) substituted by 

a methyl, ethyl, phenyl or phenylloweralkyl , 

f) 2 , 6- ( loweralkyl) 2 ~piperidino, 

g) 4-hydroxy-4-phenylpiperidino, 

h) 4-cyano-4-phenylpiperidino, 

15 or, i) 4-phenyl-l,2,3,6-tetrahydro P yridino, 

Q represents:- 

1) 1 or 2-naphthyl, 

2) 2, 3-dihydro-lH-inden-4-yl or 2,3-dihydro- 
lH-inden-5-yl, 

20 3) biphenyl, 

4) phenyl, 



25 



30 




s 



wherein R 3 represents fluorine, chlorine, bromine, 
iodine, loweralkyl (1-8 carbons) , loweralkoxy (1-8 
carbons), trif luoromethyl , hydroxy, cyano or nit.ro, 
r 4 represents hydrogen, fluorine, chlorine, bromine, 
iodine, methyl, ethyl, isopropyl, methoxy, ethoxy 
or nitro and R 5 represents hydrogen, methyl, ethyl, 
methoxy, ethoxy, methylthio or phenylthio. 
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6) 



wherein R 6 represents -NR R » -C(0)NR R , 
-B-(CH ) b NR 7 R 8 or -B-(CH 2 ) b OR 7 wherein B represents 
_ Q _ f .s-, -s(0)- or -S(0) 2 -, b is 2 or 3 and each of 
R 7 and R 8 independently represents hydrogen or 
loweralkyl (1-8 carbons) , 



7) 




wherein R 9 represents -SR 10 , -S(0)R 10 or -S(0 2 )R 10 
wherein R 10 represents loweralkyl (1-8 carbons) or 
phenyl with the proviso that X must be -S(0) 2 ", 
or, 8) 

,OA s G 



wherein A 3 represents straight or branched chain 
alkylene (-2-8 carbons) and G represents hydrogen, 
loweralkoxy (1-8 carbons) or -NR 12 R 12 wherein each of 
r 11 and R 12 independently represents loweralkoxy (1-8 
carbons), phenyl or phenyl-loweralkyl (7-14 carbons), 
or a pharmaceutical^ acceptable acid addition 
salt or hydrate thereof, in the manufacture of a 
medicament for treating cardiac arrhythmias. 

4. ' The use of a compound as defined in Claim 2 
in the manufacture of a medicament for treating cardiac 
arrhthmias- 

5. A compound as defined in Claim 1 or 2 for 
use in medicine, for example cardiovascular medicine. 
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6. A therapeutic composition for the treatment 
of cardiac arrhythmias comprising a) an effective 
amount of a compound of general formula I 



(«)nV (A l ) p -X-(A 8 ) d -Q 



(I) 




T R 

y-C-N-A-NR^ 2 



wherein: 

10 n is zero, one or two; 

y represents oxygen or sulphur, 
each of A, A 1 and A 2 independently represents 
straight or branched chain alkylene having 1 to 8 
carbon atoms, each of p and d independently is zero 
15 or one with the proviso that when the - (A ) p -X-(A ) d ~Q 
radical is in the 2 -position, p is one; 

X represents -S-, -S(O)- or -S(C» 2 -, each of 
R, R 1 and R 2 independently represents hydrogen, 
loweralkyl (1-8 carbons) , phenyl , cycloalkyl^ (1-9 ^ 
20 carbons) or phenylalkyl (7-14 carbons), or R and R 

taken together with the~adjacent nitrogen atom form a 
heterocyclic residue which is: 

a) 1-pyrrolidino, 

b) 1-piperidino, 
25 c). 4-morpholino, 

d) 1-piperazino, 

e) a heterocyclic of a) to d) substituted by a 
methyl, ethyl, phenyl or phenylloweralkyl, 

f) 2, 6-( loweralkyl ) 2 -piperidino, 

g ) l|-hydroxy-^-phenylpiperidino, 

h) cyano-4-phenylpiperidino, 

i) l*-phenyl-l,2,3,6-tetrahydropyridino, 



or. 
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Q represents: 

1) 1 or 2 naphthyl, 

2) 2,5-dihydro-lH-inden-H-yl or 2 ,3-dihydro-lH- 

inden-5-y 1 * 
5) biphenyl, 
i\) phenyl, 

5) 




R 3 



R 4 



R : 



5 



wherein R 3 represents fluorine, chlorine, bromine, 
iodine, loweralkyl (1-8 carbons), loweralkoxy (1-8 
carbons), trif luoromethyl , hydroxy, cyano or nitro, 
R 4 represents hydrogen, fluorine, chlorine, bromine, 
iodine, methyl, ethyl, isopropyl, methoxy, ethoxy 
or nitro and R 5 represents hydrogen, methyl, ethyl, 
methoxy, ethoxy, methylthio or phenylthio, 



6) 



-W 



wherein 



wn ei «xx. R 6 represents -NR R , -C(0)NR R , 
-B-(C H: ,) b NR 7 R 8 or -B-(CH 2 ) b OR 7 vherein B represents 
-O-, -S-, -S(0)- or -S(0) 2 -, b is 2 or 3 and each of 
R 7 Ind R 8 independently represents hydrogen, loweralkyl 
(1-8 carbons) , 
7) 



20 



25 



30 



0160436 

10 

wherein R 9 represents -SR 10 , -S(0)R 10 , or -S(0 2 )R 10 
wherein R 10 represents loweralkyl (1-8 carbons) and 
phenyl with the proviso that X must be -S(0) 2 ~, 
or, 8) 

OA 3 G 



wherein A 3 represents straight or branched chain 
alkylene (2-8 carbons) and G represents loweralkoxy 

10 (1-8 carbons) or -NR 11 !* 12 wherein each of R 11 and R 12 
independently represent hydrogen, loweralkyl (1-8 
carbons), phenyl or phenyl-loweralkyl (7-14 carbons), 
or a pharmaceutically acceptable acid addition salt 
or hydrates thereof, and 

15 b) a pharmaceutically acceptable carrier therefor, 

7. A pharmaceutical composition comprising a 
compound as defined in Claim 2 and a pharmaceutically 
acceptable carrier therefore. 



8, A process for preparing a compound of Formula 
I as defined in Claim 1, the process comprising either 
A) reacting (i) a compound of general formula II: 



k (ID 

wherein n. A 1 , A 2 , p, d, X and Q are as defined 
for Formula I 
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li 



with (ii) a compound preparable by the reaction 
of an imidazole of the formula: 

/\ « /N 

N N - C - N «•» 1 

|Ql [O] 

wherein Y is oxygen or sulphur, and a compound having 
the formula 

NH 2 -A-NR R 

wherein A, R 1 and R 2 are as defined for Formula I 

with the proviso that R 1 and R are not hydrogen, 

to produce a compound of Formula I with the proviso that 

r 1 and R 2 are not hydrogen; or 

B) reacting (i) a compound of general formula II 
as defined for (A) above with (ii) a compound preparable 
by the reaction of phosgene or thiophosgene with a 
compound having the formula 

RNH-A-NR R 

• » t> -a 1 and R 2 are as defined for Formula 
wherein A, R, R ana k aie 

I with the proviso that when R 2 is hydrogen, R and R 
are identical radicals, 

to produce a compound of Formula I with the 
proviso that when R 2 is hydrogen, R and R are 
identical radicals; and 

C) optionally after either (A) or (B) converting 
a compound of Formula I so formed into a further 
compound of Formula I or a salt thereof. 

9 . a process as claimed in Claim 8 for producing 
a compound as defined in Claim 2. 
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10. A compound of Formula II: 
N ^ 

H (ID 

wherein: 

n is zero, one or two; 

each of A 1 and A 2 independently represents straight 
or branched chain alkylene having 1 to 8 carbon atoms 
and each of p and d independently is zero or one with 
the proviso that when the -tA 1 ) p -X-(A ) fl -Q radical is 
in the 2-position, p is one; 

X represents -S-, --S(O)- or -S(0) 2 ~; 

Q represents 

1) 1 or 2-naphthyl, 

2) 2,3-dihydro-lH-inden-4-yl or 2,3-dihydro- 
lH-inden-5-yl, 

3) biphenyl, 

4) phenyl , - — - 

5) o3 




R 5 

wherein R 3 represents fluorine, chlorine, bromine, 
iodine, loweralkyl (1-8 carbons) , loweralkoxy (1-8 
carbons) , trif luoromethyl , hydroxy, cyano or nitro, 
R 4 represents hydrogen, fluorine, chlorine, bromine, 
iodine, methyl, ethyl, isopropyl, methoxy, ethoxy 
or nitro and R 5 represents hydrogen, methyl, ethyl, 
methoxy, ethoxy, methylthio and phenylthio, 
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6) 



wherein R 6 represents -NR R # ~C (0) NR R , 
-B-(CH 2 ) b NR 7 R 8 or -B-(CH 2 ) b OR 7 wherein B represents 
-0-, -S-, -S(O)- or -S(0) 2 - f b. is 2 or 3 and each of 
R 7 and R 8 independently represents hydrogen, lower- 
alkyl (1-8 carbons) , 
7) , v R 9 




0 4- H cp 10 -S(0)R 10 and -S(0,)R 10 

wherein R J represents -SR , siujk 2 

wherein R 10 represents loweralkyl (1-8 carbons) and 
phenyl with the proviso that X must be -S(0> 2 , 



or, 8) 




0A 3 G 



wherein A 3 represents straight or branched chain 
alkylene (2-8 carbons) and G represents loweralkoxy 
(1-8 carbons) or -NR R wherein each of R and 
r 12 independently represents hydrogen, loweralkyl 
(1-8 carbons), phenyl or phenyl-loweralkyl , (7-14 
carbons), or an acid addition salt or hydrate thereof. 

11. 3-(Phenylsulphonyl)piperidine, 
3-C(4-chlorophenyl)sulphinyllpiperidine, 

3- [ (4-chlorophenyl) thio3piperidine , 

4- C (4-chlorophenyl) thio3piperidine , 
4-C(4-chlorophenyl)sulphinyl3piperidine, or 
4-C ( 4-chlorophenyl) sulphonyOpiperidine or 

and acid addition salt of any of such compounds. 
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12. A process for preparing a compound of 
Formula II as defined in Claim 10, the process 
comprising hydrolyzing a compound of the formula 

( CH^C^—( A 1 ) p-X« " < A 2 > d -Q 

*\ 

It 

wherein L represents a non-interfering leaving group, 
r, A 1 A 2 , P, d and Q are as defined in Claim 10 
and X' represents -S- or -S(0) 2 - to form a compound 
of Formula II except that X represents -S- or -S(0) 2 ", 
optionally, in the case of where X represents -S- 
oxidizing the compound of Formula II so formed^to give 
a compound where X represents -S(O)- or -S(C» 2 , 
and optionally forming a salt of such a compound. 

13. A process as claimed in Claim 12 wherein 

L represents a carboxyphenyl group or a group -S(0) 2 W 
wherein W represents alkyl phenyl or substituted 
phenyl . 

14. A process as claimed in Claim 12 or 13 
for preparing a compound as defined in Claim II . 
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